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HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

AREA 2 - VERIFICATION SOIL SAMPLING SUMMARY
FOR CLEANUP OF PCB CONTAMINATED SOILS NEAR FORMER BUILDING 503

This report summarizes the Area 2 verification sampling
results for the second phase of the interim cleanup of Poly­
chlorinated Biphenyl (PCB) contaminated soils near former Building
503 at Hunters Point Annex. Area 1 verification sampling results
for Phase I of the interim cleanup were summarized in references 1
and 2. Upon completions of Phase III activities in Area 3, a
final report will be prepared that summarizes verification
sampling results for all phases of the project.

PROJECT ORGANIZATION AND RESPONSIBILITY

Four groups are directly involved in the cleanup of the site:
Navy, excavation and disposal contractor, sample verification
consultant, and an analytical laboratory. The PCB cleanup project
is directed by the Western Division Naval Facilities Engineering
Command (WESTDIV), San Bruno, California. WESTDIV organizes~

contracts, and coordinates the cleanup work with contractors and
consultantsi communicates with the regulatory agenciesi inspects
the site; and tracks work progress.

The cleanup contractor is American Environmental Management
Corp.', oakland, California. The contractor is responsible for

. excavation and removal of soil from the PCB site, site
containment, and health and safety of American Enviro~ntal

personnel.

Sampling .of the site is performed by ERN-WEST, Walnut Creek,
California. ERM-WEST is responsible for sampling the site and
reporting the PCB results to the NavYi setting-up the verification
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sampling grid; overviewing health and safety of ERM-West
personnel; and reporting sampling results.

Central Coast Analytical Services, San Luis Obsipo,
California is the laboratory used to perform the PCB analytical
procedures. Central Coast Analytical Services is a certified
hazardous waste laboratory and the laboratory used during the Area
1 cleanup phase. (References 1 and 2)

VERIFICATION SAMPLING PROGRAM

Contaminated soils in Area 2, as shown in Figure 2-1, were
identified, excavated, and removed by American Environmental
Management Corp. Contaainated soils were manifested and disposed
at a Class 1 landfill.

The decision to verify the soil clean-up work in Area 2,
through the development and preparation of a formal verification
sampling plan, was based on field sa-pIes taken and analyzed by a
McGraw Edison field PCB kit. The correlation between field sample
results and certified laboratory reports has been confirmed and
previously di~~ussed and reported in both the Interim Report and
addendum (Reference I and 2). Experience and comparison of split
samples analyzed concurrently by the field test kit and a
certified analytical laboratory consistently indicated that the
field kit was conservatively showing PCB concentrations higher
than the certified laboratory. The field test kit was therefore
used as a screening device to help direct field activities.

The following section summarizes the verification sampling
program for Area 2. The agreed interim cleanup level for this
site is 25 mg/kg of PCB. Detailed laboratory reports for the
verification s~ple analysis are presented in Appendix A. u.s.
Environmental Protection Agency (USEPA) protocol was used to
design the verification sampling program (Reference 3).
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Sample Layout Procedures

The layout of the verification sampling program for Area 2 is
shown on Figure 2-2. The location of sampling points was based on
USEPA protocol for verification sampling (Reference 3, EPA manual
on "Verification of PCB Spill Cleanup by Sampling and Analysis",
Interim Report No.2, August, 1985). Each point was spaced at
11.25 foot intervals. This spacing was based on a spill radius of
37.5 feet (longest length of Area 2 was 75 feet), a sample size of
37 (reference Table 4 of the above manual), and a sample spacing
based on 0.3 times the radius of the spill area (Table 2 of above
manual) •

The number of sample grid points established in the field
exceeded the 37 sample size referenced above. Additional grid
points were identified on the outside periphery of the excavation
to confirm that the extent of the surface PCB contamination had
been accurately identified. The total number of grid points

f\ sampled and analyzed was 50.
U

As indicated on Figure 2-2, three of the sample points have
been triangulated and located relatlve to the existing pumping
station. These three points will allow re-establishment of the
sampling grid}lt a future time, if necessary.

sampling and Sample Tracking

The sampling procedure and sample tracking was coordinated
with the Department of Health Services (DHS). The grid points
were lnitially sampled on September 3 and 4, 1987. After results
of- the September 3-4, 1987 samples were reported, areas where soil
contamination exceeded the cleanup criteria of 25 ppa PCBs were
excavated by American Environmental. A second round of
verification sampling was performed on October 16, 1987 after
additional soil excavation.

-';'.' -

At the time of sampling, a representative from the DHS was
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present on site and retained seven samples, selected at random,
) from the September 3-4, 1987 program (2A-l, 2C-2, 2C-S, 2C-6, 2E­

1, 2E-4, and 2G-4) and two samples (2C-S and 2E-3) from the
October 16, 1987 program. These samples were taken to the DHS
laboratory for sample preparation (air drying), splitting, and
subsequent forwarding of one-half of each sample to Central Coast
Analytical Services for PCB analysis by EPA Method 8080.

To track samples from the field to the laboratory, chain of
custody documentation was prepared and sealed with the field-to­
laboratory transport container. Chain of custody forms prepared
and used during the sampling program are presented in Appendix A.

September 3-4, 1987 Sampling. On September 3, 1987 the
periphery of the site, outside the excavation, vas sampled using a
hollow stem drill rig_ The drill rig was used to break through
the asphalt paving and to push a steel or brass tube for
retrieval of undisturbed samples at depths varying between 1.33
and 3.0 feet. The depth of sample was previously confirmed with
the DHS before drilling and follows the procedures established
during the Area 1 sampling program. After sample retrieval,
sample tubes were covered with teflon and capped prior to icing
and transporting to the laboratory.

The interior of the excavation was sampled on September 4,
1987. In some areas, ground water was pumped fro- the excavation
before sampling. At each grid point, a six ounce surface soil
sample was .taken with a wooden disposable tongue depressor and
placed In a glass jar; depth of sample was approxt.ately two
centimeters. Depth of the excavation ranged frca one foot to
approximately six feet. During the 'sampling program, two field
blanks were taken and analyzed by the laboratory.

October 16, 1987 Sampling. The September ~ling program
identified areas that did not meet cleanup levels. After
additional excavation of these specific areas, surface samples
were taken in the re-excavated areas. Sampling procedures were

6



identical to September 3-4, 1987 protocol for surface sampling
() within the excavated area.

ANALYTICAL PROCEDURES

Once the samples were received at the Central Coast
Analytical Services laboratory the samples were prepared,
extracted, and analyzed for PCBs. Sample preparation and
extraction generally followed EPA method 3550 ~ Sonication
Extraction. However, instead of a lmm X lmm sieve required by the
EPA method, Central Coast used a '10 sieve (2mm X 2mm) to be
consistent with sample prep~ration required by California
Administrative Code, Title 22, Division 4, Chapter 30, Section
66700 (c) (1).

At the request of the DRS, the samples received at the
laboratory were air dried before analysis for PCBs. This was done

~~ after determination of percent moisture in the original sample.
Central Coast's detection liaits were such that a 20 gram wet
weight sample was used and mixed with Na2S04 then sonicated. ~e

extraction solvent was 1:1 hexane:acetone (B , J) chromatography
grade. The extract sample was filtered and reduced in volume
using a Kuder~~-Danish concentrator.

PCBs, if present in the sample extract, were identified using
EPA method 8080 - Organochlorine Pesticides and PCBs.

Central Coast's "Quality Assurance/Quality Control
Procedure- as summarized in Appendix B, requires blanks,
duplicates, and spikes to be analyzed once per batch, once per
matrix tyPe or once per 20 sa-ples, whichever is more frequent.
For this project, however, duplicates were run once per batch,
once per matrix type or once per 10 samples analyzed, whichever
was more frequent •

. )
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RESULTS

Results of the sampling program are shown in Table 2-1. Two
rounds of sampling were performed: the first on September 3-4,
1987 and a second round on October 16, 1987.

September 3-4, 1987 Results

In Table 2-2 the split samples analyzed by the DRS and
Central Coast Analytical Services are compared by grid area for
the September 3-4, 1987 sampling program. Using a conservative
approach, it was determined that if anyone value from either of
the laboratories exceeded the cleanup criteria of 25 p~, then
that specific area would be reexcavated and resampled in the
subsequent verification sampling program.

After the first round results were received, samples from
five grid points (2C-5, 20-2, 2E-2, 2E-3, and 2£-4) exceeded the
25 ppm cleanup level. All the sample points were within the
excavation.

Based on the first round sample results, the soils within and
adjacent to the five sample points exceeding the cleanup criteria
were excavated and disposed at a class 1 landfill. The additional
cleanup area was defined as the area circumscribing the
contaminated sample location with the perimeter half way between a
·clean- sa-ple grid point and the contaminated location. Depth of
additional excavation was determined by field sampling and testing
of the soil with the field PCB kit. Approximately 54 cubic yards
of· soil were removed from the excavation after the September 3-4,
1987 sampling program.

October 16, 1987 Results

. After soil removal, the areas at the five contaminated grid
I

\, > points were resampled to verify that the cleanup criteria had been

8
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/ TABLE 2-1

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

VERIFICATION SOIL SAMPLING RESULTS
FROM CENTRAL COAST ANALYTICAL SERVICES

FOR AREA 2

September 3-4, 1987

Sample Percent PCBS~, mg/kg
3Description Moisture D.L. Conc

October 16, 1987

Percent Pc~1, mg/ka
Moisture O.L. Conc3

2A-l 4 6.0 0.2 N07
2A-2 3.2 0.02 5.0
2A-3 7.1 0.02 2.2
2A-4 2.7 0.02 0.61

2B-1
__5

0.02 <0.02
2B-2 16 0.02 16

\ 2B-3 1.2 0.02 0.44\_J
2B-3(Dup) 7.1 0.02
2B-4 5.1 0.02 1.0
2B-5' '. 3.8

5
0.02 0.60

2B-6 - 0.02 <0.02

2C-1
__5

0.02 0.04
2C-2 4 30 0.02 25
2C-3 12 0.02 3.2
2C-4 25 0.02 15
2C-5 4,6 <0.1 0.02 51 0.1 1.3
2C-5A 15 0.05 2.4
2C-SA(Dup) 15 0.05 2.7
2C-5A(Tripl) 15 0.05 2.9
2C-SB 21 0.05 11
2C-5i 19 0.05 1.5
2C-6 4.7

5
0.02 0.65

'2C-1 -- 0.02 <0.02

2D-0
__5

0.02 <0.02
2D-l 30 0.02 3.5
2D-2 41 0.02 21 24 0.05 16
20-3 31 0.02 4.3
20-4 21 0.02 2.2
20-5 ',- :l.:.~S 0.02 2.2

" 20-6 0.02 <0.02
, )
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TABLE 2-1 (continued)

VERIFICATION SOIL SAMPLING RESULTS
FOR AREA 2

September 3-4, 1987

Sample Percent PCBS~, mg/kg
3Description Moisture O.L. Cone

October 16, 1987

Percent PCB~l, mg/k~
Moisture D.L. Cone

2E-l 4
4

5.8 0.2 N07
2E-l(Oup) 5.8 0.2 N07
2E-2 41 0.02 36 18 0.05 3.0
2E-2(Oup) 18 0.05 3.0
2E-2A

6
5 0.05 2.2

2E-3 25 0.02 59 0.05 7.9
2E-3A 20 0.05 15
2E-3B

4
16 0.05 0.79

2E-4
4

22 0.02 24 19 0.05 8.9
2E-4(Dup) 22 0.02 25
2E-4(Spike) 19 0.05 14
2E-5 20 0.02 4.6
2E-5(Oup) 20 0.02 4.2

, 2E-6 1~_5 0.02 0.6
~~ 2E-7 0.02 <0.02

2F-l
__5

0.02 <0.02
2F-2 25 0.02 3.• 4
2F-3 30 0.02 9.6
2F-4 17 0.02 8.4
2F-5 23 0.02 0.73
2F-6 1.6

5
0.02 0.6

2F-7 0.02 <0.02

2G-l
__5

0.02 <0.02
2G-2 19 0.02 0.5
2G-3 19 0.02 2.0
2G-3(YUP) 19 0.02 3.8
2G-4 17 0.02 7.7
2G-5 32 5 0.02 7.0
2G~6 0.02 <0.02

28-1 _5 0.02 <0.02
28-2 36 0.02 7.9
28-3 20 0.02 13
28-4 25 0.02 9.9
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TABLE 2-1 (continued)

VERIFICATION SOIL SAMPLING RESULTS
FOR AREA 2

Sample
Description

2H-5
2H-6
2H-6(Oup)

BL-1
BL-2

Notes:

September 3-4, 1987

1Percent PCBS
2

, mq/k9
3Moisture D.L. Cone

6':'~5 0.02 0.66
0.02 0.12__5
0.02 0.13

__5
0.02 0.17

0.15 0.02 0.5

october 16, 1987

Percent PCB~1, mq/k~
Moisture D.L. Conc

, ,
. \
\.J

()

1. Only PCBs detected were Aroclor 1260.
2. D.L. is the detection limit
3. Cone. is the reported concentration of the PCB by the

laboratory analysis.
4. Samples were taken by Deparblent of Health Services in first

round of samplinq, split in DBS laboratory. ODe-balf analyzed
by DHS: other half sent. t.o Central Coast Anal.yt1cal services
for identical analysis. .

5. Wet weight ot the sample; other samples were air dried per
Department ot Health Services instructions.

6. Samples were taken by Department of Health Services in second
round ot'"samplincJ, split in DBS laboratory. ODe-balf analyzed
by DHS; other half sent to central Coast Analytical services
for identical analysis.

7. ND = Not detected

.".'
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TABLE 2-2

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

VERIFICATION SOIL SAMPLING RESULTS
SAMPLE COMPARISONS
SEPTEMBER 3-4,1987

DBS Lab Central Coast Lab

Sample Percent 1 mg/kCJ3
1 mg/kg

3
PCBS

2
, PCBs2 '

Description Moisture D.L. Cone D.L. Cone

2A-1 6.0
__4

ND5 0.2 ND
2C-2 30

__4
4 0.02 25

2C-5 <0.1
__4

140 0.02 51
2C-6 4.7

__4
ND 0.02 0.65

2E-1 5.8
__4

ND 0.2 NO
2E-1(Dup) 5.8

__4
0.2 NO

2E-4 22
__4

40 0.02 24
2E-4(Dup) 22

__4
0.02 25

2G-4 17
__4

7.3 0.02 7.7
Instr. Blank 0.02 NO

Hotes:'

1. Only PCBs detected were Aroclor 1260.
2. O.L. is the detection liait
3. Cone. i_the reported concentration of the PCB by the

laboratory analysis.
4. Detection liait not reported by OBS
5. NO = not detected

12
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attained by the second round cleanup work. This resampling
program was performed on October 16, 1987. At the request of the
DHS, additional sampling locations within the excavation were
established during the second round of verification sampling of
Area 2. These locations are shown in Figure 2-2. Three
additional samples were collected around grid location 2C-S, and
are designated 2C-Sa, 2C-Sb and 2C-Sc. Similarly, additional
locations were established around 2E-3 (2E-3a, 2E-3b) and 2E-2
(2E-2a). All six of these additional sampling points were
situated at locations midway between existing grid points.

DBS personnel were at the site during this period and took
two samples (2C-S and 2E-3) for splitting and for concurrent
analysis by the DBS laboratory and Central Coast Analytical
Services. As indicated in Table 2-1, the samples taken on October
16, 1987 and analyzed by Central Coast Analytical Services are
reported to be below the cleanup criteria of 2S ppm.

Background and Blank Samples

As part of the quality assurance program, a soil background
(BL-l) and blank (BL-2) were collected during the first round of
Area 2 verification sampling. Soil sample BL-l was collected from
a·location so~~hwest of Area 2, approximately 40 ft. south­
southwest of grid location 2A-l. The sample was obtained by
pressing a California modified sample into undisturbed subsurface
soils in a manner identical to that used to collect the September
3, 1987 samples around the periphery of the excavation.

Soil sample BL-2 consisted of an aliquot of soil previously
prepared by Central Coast Analytical Services as a blank soil for
the PCB Pield Test kit analysis. Representative on-site soils
were previously roasted to reaove organics and then subjected to
replicate analyses to verify the absence of PCBs. This soil
sample serves ~s a true "blank- in that it consisted .of a matrix
typical of that'·found in actual verification samples but free of
PCBs.

13
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Trace levels of PCBs were detected in both soil samples BL-l
and BL-2. The occurrence of 0.17 mg/kg PCBs in BL-l is possibly
attributable to the presence of trace PCB levels in soils adjacent
to the spill site. The presence of 0.5 mg/kg PCBs in BL-2 is
possibly due to inadvertent contamination introduced into the soil
blank during its repeated use in the Field Test kit analyses.
Since the detection limit of the field kit is approximately 16
mg/kg, the trace concentration of 0.5 mg/kg found by EPA Method
8080 has no impact on the validity of the test kit data or the
results of the verification sampling program.

It is apparent that both these occurrences are a result of
factors not directly influencing the verification sample data.
Compared to the PCB concentrations found in the actual
verification samples, those found in samples BL-l and BL-2 are not
significant.

RECOMMENDATIONS

Bas~d on the soil verification sampling results of September
3-4, 1987 and October 16, 1987, the area designated as Area 2 on
Figure 2-1 meets the PCB interim cleanup criteria of 25 ppm. !be
area should be backfilled with approved material and surfaced with
asphalt to match the existing area. A fence or other barrier
should be constructed on the east side of area 2 to prevent
equipment and personnel working in Area 3 froa operating near the
backfilled Area 2.

14
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Air, Water, & Hazardous Waste
.. Sampling I Analysis, & Consultation

Slate Certified ~azardous Waste,
Chemistry. &~aacteriology Laboratory

, I

,,
.' t,

141 Suburban Road, Suile C-4
San Luis Obispo, Ca ·93401 .
(805) 543-2553 Fax (805) 543-2685

COHPANY:__-.-L~~~~__
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6483-0 Calle Real
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Central
"Coast
Analytical
Services

F'01

•
Air, Water. & Hazardous Waste

S~mpling. Analysis. ~ Consultation
State Certified Hazardous WI1~te.

Cheml3try, & 8acteriolOQY Laboratory

141 Suburban Road. Suite C-4
San Luis Obispo. CA. 93401
(805) 543·2553 [TELEFAX:1805-543-2585]

AITENTIO~C"""~o.m
nOM: ::rtJ-I,a"'_.,LA~l_""~ - _

SPECIAL RECEIVING INSTRUCTIONS:

6483-0 Calle Aeal
Goleta. CA 93117

(805) 964-;838

DATE: ~ '61__
?AGE: ----i- OF _?

: .
SENT BY: _
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c[<l[101'!'! ~IR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC H~" Tr

Central

I Coalt
I Analytical
~ Services

Central Coas1:
Analytical Service.

", Suburban Road, Suite C-'
San Luis Obispo, California 934'1

(8'5) 545-2555

lab Number:
Collected:
Received:
Tested:
Collected by:

A. Listed
'9/'3/87
'9/.1f/87
'9/'7/87
Dan Cutuyno

ERM-WEST
1777 Botelho Driv.
Suite 26'
Walnut Creek, CA 94598

lAB NUI'II3ER

REPORT

SAMPLE DESCRIPTION

Sampl. Description:

u.S. Navv Hunter's Po~nt

Project '''''-36

TOTAL
LEVEL FOUND­
milligramS/kg
(Wet Weight)

PGLVCHLORINAIED 8TPH~~' LS

\,
.~

\
)

EPA METHOD NUMBER------------------­
DETECTION LIMIT--------------------­
DATE TESTED/ANALVST-----------------

0-6886 2H-' " 1'6"-2""

0-6887 2G-1 ;.; 1 '8"-2'3"

0-6888 2F-1 " "5"-2""

0-6889 20-' " 2'3"-2'8"

0-689" 28-6 " 1'6"-2""

0-6891 2C-7 " 2'7"-3'1"

0-6892 20-6 " "6"-2""

0-6893 2E-7 " 1'8"-2'2"

0-6894 2F-7 " 1"""-2'"''

0-6895 2G-6 0 2'4"-2"~"

D-6896 2H-6" ,'4"-"""
O~-6896 DUPLICATE

D-6897 2B-1 " 1 '8"-2'2"

0#6898 2C-1 " 1'6"-2'"''

0-6899 Bl-1 " '·6.. -2· ...

8080
i," 0?­

9/7jS'/ARP

d.02

<iJ. 02

<0.02

dJ. C2

<0.02

<'.02

<I.lll2

d.'2

<J.lll2

0.'2
'.13

'.'4
, .17

D6886ERM. WR1
IIIH/k.

R.spectfully submitted,
CENTRAL COA~LVTICAL SERVICES

~~~ek'~dent



415:" ttl 0 5 r:.orl:Y ~
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HAZARDOUS MATERIALS
SAMPLE ANALYSIS. REQUEST

I"~\

~.-...;')lIeclor

All applrczbJe I/ems
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I· ..... "0I' . "- ~'o~ .

, 6. 02!e Sam~led 13/f7

~. t:\e;ion

a. STC

c. TPC

d.INOEX

e. PCI.

f. SITE

Ccn:air.er

Number Sue.'- ~ .......- .-.,,--

c. Acdress-
---:':--::~-----:::'"":":":'------:::7:-~-----::---___

~. ,:.::jo,·ily 0 ~n! LJ S:Jh' 1& Sile r.~it 0 Pcrmi:ting 0 All Tech 0 Olrler

n. SAMPLES

. ,~. SAM?LING LOCATION
I

a. 10 b. Ccllector's No.

A.DZ1?i ~tEC .
;. B. ttO ~£.-L

C. Ly ::;. c. -.6
o.
E.

F.
G.

c. HML No.

~
d. Type

. $",'}

~"il
S'(JI'I

e. Type

Gz
C7
§

f. Size g. Field Information

~t~ a;f , "I? 2t. , l;;t II 1/ 1I. 0 II

S,n hM"'I M I' t f) I' - I (J II

La Ext Org
(Screeng) ~ __

L OChlorinaled'
?esticides _

m. oOr;2no-P
Pesticides ------------------

f. M PCB

g.O VOA----------
h.O PAH

12. ANALYSIS REOUESTED

.. 0 pH

b·OMetai
Sean

Co0t~= J. 0 Phenols n.0--------------------
O

J·OCarba.
d. W.E.T. mates 0.0---------- ------------------

b. !:'ate ....:-__
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Central
, Coast

Analytical
Services

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San Luis Obispo, California 934~1

L-- ~ (8~5) 543-2553
EPA METHOD 6e8/8e8. - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

0-7239
9/04/78
9/17/87
9/21/87
Don Cotugno

ERM-WEST
1771 Botelho Dr. ,Suite 26'
Walnut Creek, CA 94596

S~LE DESCRIPTION:
U.S Navy Hunters Point
HMl#5",2A-1, ~-6.8i1s.2'

PROJECT 14"-36

Compound Analyzed Detection lim!t Concentration
milligrams/Kg milligrams/Kg

PCB ,."6 e.2 not found

PCB 1221 ".2 not found

PCB 1232 ".2 not found

PCB 1242 '.2 not found

(~\
PCB 1248 '.2 not found

'_ .-J
PCB 1254 '.2 not found

PCB 126' '.2 not found

Compounds listed as -not found-,would have been reported if present
at or above the listed detection Ii_its. Sample was extracted 9/18/87

Respectfully submitted,

~~;4Y~
Mary Havlicek, Ph.D.

D7239PC.WRl
fII4/TK/ARP/ARP
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Central
Coast
Analytical
Services

Central Coast
Analytical Services

'" Suburban Road , Suite C-4
San luis Obispo, CalL~orn1Q 9346'

(8155) 543-2553
EPA METHOD 6158/815815 - PCB'S

lob Number:
Collected:
Received:
Tested:
Collected by:

0-724"
9/"4/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Dr. ,Suite 26'
Walnut Creek, CA 94596

Compound Analyzed

PCB HI16

PCB 1221

PCB 1232

PCB 1242

,~-)
PCB 1248

PCB 1254

PCB 1268

Detection limit Concentration
milligrams/Kg milligrams/Kg

".2 not found

".2 not found

".2 not found

8.2 not found

'.2 not found

'.2 not found

8.2 not found

j

Compounds listed as Rnot foundR'would have been reported 1f present
at or above the listed detection limits. Sample was extracted 9/18/87

Respectfully submitted.

~~~

D7248PC.WR1
fIIIi/TKIARP/ ARP



Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Rood , Suite C-'
San luis Obispo, California 93461

(8155) 543-2553
EPA METHOD 6158/8086 - PCB'S

lab Number:
Collected:
Received:
Tested:
Collected by:

'-. --'. - ••• ~,....,-li' ~L.I\'J..l,L~

00-724'
9/04/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Dr. ,Suite 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMll5'2,2E-1, ~.5.8;~s.15

PROJECT #4"'-36

Compound Analyzed Detection limit Concentration
milligrams/Kg milligrams/Kg

PCB 1"16 15.2 not found

PCB 1221 '.2 not found

PCB 1232 ".2 not found

PCB 1242 ".2 not found

:J
PCB 1248 '.2 not found

PCB 1254 '.2 not found

PCB 126' '.2 not found

Compounds listed as "not found-·would have been reported if present
at or above the listed detection limits. Sample was extracted 9/18/87

RespectfUlly submitted,

~#~
Mary HaVlicek, Ph.D.

\

,~

Q0724'PC.WRl
fIIi/TK/ARP/ARP
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Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-'
San luis Obispo, California 934'1

(8S5) 543-2553
EPA METHOD 6e8/8~8' - PCB'S

lab Number:
Collected:
Received:
Tested:
Collected by:

0-7241
9/04/78
9/17/87
9/21/87
Dan Cotugno

ERflt-WEST
1777 Botelho Dr.,Sulte 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMlI5'2,2C-6, ~.4.7;~s.19

PROJECT 14"-36

Compound Analyzed Detection limit Concentration
milligrams/Kg milligrams/Kg

PCB 11516 15.152 not found

PCB 1221 15.02 not found

PCB 1232 15.'2 not found

PCB 1242 '.'2 not found

PCB 1248 '.'2 not found
\

,,---_.)

'.82PCB 1254 not found

PCB 126' '.'2 '.65

Compounds listed 08 -not found-·would have been reported 1f present
at or above the listed detection limits. Sample was extracted 9/18/87

Mary Havlicek. Ph.D.

\
/

D72'1PC.WR1
MH/TK/ARP/ARP
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N00217.000133
HUNTERS POINT
SSIC NO. 5090.3.A

APPENDIX A
CHAIN OF CUSTODY RECORDS

LABORATORY ANALYTICAL SUMMARIES ­
VERIFICATION SAMPLES

PAGE 1 OF 6

POLYCHLORINATED BIPHENYL VERIFICATION
SAMPLING RESULTS

AREA 2

THE ABOVE IDENTIFIED PAGE IS NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
NAVFAC SOUTHWEST TO LOCATE THIS PAGE.

\,J THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED SHOULD

THE MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION,
PLEASE CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
E-MAIL: diane.silva@navy.mil
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c[<l['''m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC HEALTr

Central
Coast
Analytical
Services

Central Coast
Analytical Services .

'" Suburban Road, SUite C-'
Son luis Obispo, California 934S1

L-- ~ (8e5) 543-2553

Lob Number:
Collected:
Received:
Tested:
Collected by:

As listed
'49/'44/87
'49/e5/87
As Listed
Dan Cutugno

ERM-WEST
1777 Botelho Drive
Suite 26'
Walnut Creek, CA 94523

REPORT

sample Description:

Hunter'. Point, U.S. Navy
Project 14''4-36
Samples As listed

LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND -

EPA METHOD NUMBER------------------­
OETECTION lIMIT--------------------­
DATE TESTED/ANAlYST-----------------

PERCENT MOISTURE

Percent
16".3
8.005

9/11/87/LD

POLYCHLORINATED
BIPHENYLS

AROCLOR 126"
mgJkg (Wet Weight)

808"
'!J. "2

9/0S-15/S7/ARP

\
'--)

0-695' 2A-2 3.2 5."

0-6951 2A-3 7.1 2.2

0-6952 2A-4 2.7 0.61

0-6953 2B-2 16. 16.

0-6954 2B-3 7.2 '.44
00-6954 DUPLICATE 7.1

0-6955 2B-4 5.1 1.'
0-6956 28-5 3.8 '.6'

0-6957 2C-3 12. 3.2

..

)
_/

Respeet~ully submitted,

~
ENTRAl COAST LYTICAL SERVICES
~

ry Hav leek, Ph.D•• President



Cl <1 L1~m AIR, WAllH and HALARUOUS ~A~lE LABORATORY CERTIFIED by CALIFORNI~ DEPT of PUBLIC HEALT~

\

J

central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road, Suite C-4
San luis Obispo, Colifornia 934S1

(8S5) 543-2553

lab Number:
Collected:
Received:
Tested:
Collected by:

As Listed
'9/'''/87
'9/'5/87
As Ust.ed
Dan C'.utugno

ERM-WEST
1777 Botelho Drive
Suite 26'
Walnut Creek, CA 94523

REPORT

Sample Description:

Hunter's Point, U.S. Navy
Project #48'-36
Samples As Listed

LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND -

EPA METHOD NUMBER------------------­
DETECTION LIMIT--------------------­
DATE TESTED/ANALVST-----------------

PERCENT MOISTURE

Percent
16".3

".""5
9/11/87/LO

POLYCHLORINATED
BIPHENVLS

AROClOR 12615
mg/kg (Wet Weight)
8~815

'."2
9/t8-15/87/ARP

\ 0-6958 2C-4 25. 15.
----)

0-6959 2D-1 3'. 3.5

0-696" 20-2 41. 21-

0-6961 20-3 31. 4.3

0-6962 20-4 21. 2.2

0-6963 20-5 1.2 2.2

0-6964 2E-2 41. 36.

0-6965 2E-3 25. 59.

0-6966 2E-5 2'. 4.6
QO..,6966. DUPLICATE 2'. 4.2

0-6967 2E-6 17. '.6'

0-6968 2F-2 25. 3.4

0-6969 2F-3 3'. 9.6

"- Respectfully submitted,
) CENTRAL COAST ANALYTICAL SERVICES

D6958ERM.WR1 ~~~
lIIi/ke Mary H~ek. Ph.D•• P...sid~
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Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road, Suite C-'
San Luis Obispo, Califbrnia 93481

(885) 543-2553

Lab Number:
Collected:
Received:
Tested:
Collected by:

As listed
89/84/87
'9/85/87
As listed
Richard Knapp

ERM-WEST
1777 Botelho Drive
Suite 26'
Walnut Creek, CA 94523

REPORT

Sample Description:

Hunter's Point, u.S. Navy
Project #4"-36
Samples As Listed

LAB NlJlBER SAMPLE DESCRIPTION LEVEL fOUND -

PERCENT MOISTURE

Percent
EPA METHOD NUMBER------------------- 168.3
DETECTION LIMIT--------------------- 8.885
DATE TESTED/ANALYST----------------- 9/11/87/LD

~-)
0-697' 2F-4 17.

0-6971 2F-5 23.

0-6972 2f-6 1.6

0-6973 2G-2 19.

0-6974 2G-3 19.
00-697' DUPLICATE 19.

0-6975 2G-5 32.

0-6976 2H-2 36.

0-6971 2H-3 28.

0-6978 2H-4 25.

0-6979 2H-5 6.1

0-698' BL-2 8.15

POLYCHLORINATED
BIPHENYLS

AROCLOR 1268
mg/kg (Wet Weight)

8888
QJ. 82

9/11/87/ARP

8.4

8.73

8.6

8.58

2.'
3.8

7.8

7.9

13.8

9.9

8.66

8.58

)
0697,ERM.WR1
MH/ke

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

~~c~dent
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)

Central
Coast
Analytical
Serv~ces

Central Coast
Analytical Services

141 Suburban Road , Suite C-'
San Luis Obispo, Cal~fornia 934S1

(8S5) 543-2553
EPA METHOD 6S8/8981 - PC8'S

Lob Number:
Collected:
Received:
Tested:
Collected by:

0-7242
9/94/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Dr.,Suite 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMLI5S9,2C-5, ~('.1i~S.'7

PROJECT 14"-36

Compound Analyzed Detection limit Concentration
milligrams/Kg mil11grams/Kg

PCB ''''6 "."2 not found

PCB 1221 ".'2 not found

PCB 1232 I.S2 not found

PCB 1242 '.S2 not found

PCB 1248 '.S2 not found
'\

)

"~ PCB 1254 '.S2 not found

PCB 12615 '.'2 51.

Compounds listed as -not found-.would have been reported if present
at or above the listed detection limits. sample was extracted 9/18/87

Respec~~ully submitted.

~~
Mary Havlicek. Ph.D.

\
j D72'2PC.WR1

MH/GH/ARP/ARP



Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San luis Obispo, Cal~farnia 934~1

(865) 543-2553
EPA METHOD 668/868f - PCB'S

lab NLr."ber:
Collected:
Received:
Tested:
Collected by:

0-7243
9/e4/78
9/17/81
9/21/81
Dan Cotugno

ERM-WEST
1111 Botelho Dr •• Suite 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunter. Point
HMl#51',2E-4, ~.22;~s.4'

PROJECT '''''-36

Compound Analyzed Detect.ion Limit Concentrotion
milligrams IKg milligrams/Kg

PCB 1"16 .", "2 not found

PCB 1221 "."2 not found

PCB 1232 '."2 not found

PCB 1242 "."2 not found

PCB 1248 '.'2 not found

~-J PCB 1254 ".'2 not found

PCB 126' ".'2 24.

Compounds listed as -not found~ would have been reported 1~ present
ot or above the listed detection limits. Sample was extracted 9/18/81

Respect~ully subad~.

~#~
Mary ~cek. Ph.D.

) D7243PC.WRl
~/TK/ARP/ARP
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\
j

Central
Coast
Analytical
Sery.ices

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San Luis Obispo, California 934S1

(8S5) 543-2553
EPA METHOD 6~8/8'8' - PCB'S

lab Number:
Collected:
Received:
Tested:
Collected by:

00-7243
9/04/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Dr. ,Suite 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMll51',2E-_, ~.22i~S.4'

PROJECT '''''-36

Compound Analyzed Detection Limit Concentration
Ililligrams/Kg milligrams/Kg

PCB H516 ~.Ql2 not found

PCB 1221 e."2 not found

PCB 1232 "."2 not found

PCB 1242 "."2 not found

PCB 1248 "."2 not found

,_J
PCB 1254 ".'2 not found

PCB 1269 '.'2. 25.

Compounds l1sted os -not found· would have been reported if present
at or above the l1sted detect10n limits. Sample was extracted 9/18/87

Respectfully SUbmitted.

'~~~
Mary H~ek. Ph.D.

QO-72..3PC.WR1
rtIf/TK/ARP/ARP
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Central
Coast
'-nalytical
Services

Central Coast
Analytical Services

141 Suburban Rood , Suite C-4
Son luis Obispo, California 93461

(8"5) 543-2553
EPA METHOD 6"8/8"8' - PCB'S

lob Number:
Collected:
Received:
Tested:
Collected by:

0-7244
9/CJ4/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Dr•• Suite 26'
Walnut Creek, CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMl'51',2G-It, ~m.'7:~s•.a
PROJECT '4"-36

Compound Analyzed Detection limit Concentration
milligrams/Kg milligrams/Kg

PCB 1016 0.02 not found

PCB 1221 8.02 not found

PCB 1232 8 . .,2 not found

PCB 1242 , . .,2 not found

PCB 1248 '.82 not found
~

'.J
PCB 1254 '.82 not found

PCB 12615 8."2. 7.7

Compounds listed os Knot foundK'would have been reported 1f present
ot or above the listed detection limits. Sample was extracted 9/18/87

Respectfully submitted,

~~~~

)
D721tItPC.WRl
flft/TKIARPI ARP
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Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San Luis Obispo, California 93461

(895) 543-2553
EPA METHOD 698/8"8" - PCBIS

Lab Number:
Collected:
Received:
Tested:
Collected by:

0-7245
9/"'-1/78
9/17/87
9/21/87
Dan Cotugno

ERM-WEST
1777 Botelho Or. ,Suite 26"
Walnut Creek. CA 94596

SAMPLE DESCRIPTION:
U.S Navy Hunters Point
HMLI512,2C-2, ~m.3";~s.3S

PROJECT 146"-36

Compound Analyzed Detection Limit Concentration
milligrams/Kg milligrams/Kg

PCB 1"16 9."2 not found

PCB 1221 9."2 not found

PCB 1232 8."2 not found

PCB 1242 '."2 not found

PCB 1248 8.82 not found
)

8."2 foundPCB 1254 nat

PCB 1265' '.'2. 25.

Compounds listed as -not found-'would have been reported 1f present
at or above the listed detection lim1ts. Sample was extracted 9/1S/S7

Respect~ully submitted.

~~~
Mary H~ek. Ph.D.

. )
D724SPC.WR1
J1IH/TKIARPIARP



)

Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-~

Son Luis Obispo, Calffornia 93481
(805) 543-2553

EPA METHOD 698/8S8' - PCB'S

Lab Number: B-09217
C"llected:
Received:
Tested: 9/21/87
Collected by:

CCAS SAMPLE DESCRIPTION:
Instrument Blank

PROJECT 14"-36

Compound Analyzed Detection limi t Concentration
milligrams/Kg milligrams/Kg

PCB 1"16 '.'2 not found

PCB 1221 '.'2 not found

PCB 1232 ,.e2 not found

PCB 1242 ,.e2 not found

:J PCB 1248 '.'2 not found

PCB 1254 '.'2 not found

PCB 126' '.'2· not found

Compounds listed os Wnot foundw'would have been reported if present
at or above the listed detection limits.

Respectfully submitted,

~~
fflary ~cek. Ph.D.

\
J

B'9217PC.WRl
fIIf/GH/ARP/ARP
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OCT 26 '87 15:12 C C R S P02

c[<l('''t1l AIR, WATER and HAZARDOUS WASTE LABORATORV CERTIFIED bV CALIFORNIA DEPT of PUBLIC HEAL)

central
Coast
Analytical
Servic..

"-

" ) Central Coast
Analytical Services

141 Suburban Rood, Suite C-'
San Lui. Obispo, California 934"

L-- ~ (8'5) 543-2555

Lab Number:
Collected:
Received:
Te.ted:
Collected by:

AI Listed
"/16/87
11/17/87
As Usted
D. Cotugno

ERM-WEST
1777 Botelho Drive
Suite 26'
Walnut Creek, CA 84598

REPORT

Sample Description:

US Navy, Hunter'. Point
Project ""-38, S.F.

us NUflI!ER SAMPLE DESCRIPTION LEVEL FOUND-

PERCENT PERCENT
MOISTURE SOLID

• •
, ) EPA METHOD NUMBER------------------- 16'.3 16'.3

DETECTION LIMIT--------------------- '."5 '."5
DATE TESTED/ANALVST----------------- "/2'/87/ROM 1'/21/87/RDM

0-8233 Sample '2C-SA 15. 85.

0-8234 Sample '2C-5B 21. 79.

0-8235 Sample '2C-SC 19. 81.

0-8236 Sample '2£-' 19. 81.

0-8237 sample '20-2 2'. 78.

0-8238 Sample '2E-38 18. 84.

0-8239 Sample '2E-3A 2•• 8••

0-824' Sample '2E-2A 5. 95.

0-8241 Sample '2£-2 18. 82.

)

D8233ERM.WRl
lIIt/ke

Re.pectfully submitted•

........~l COA~~ICES

MarV~cek. Ph.D•• President



OCT 26 '87 15:21 C CAS P1S
c«l["m AIR, WATER and HAZARDOUS WASTE lABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVI¢.

. ,
,~

Central
Coast
Analytical
Services

Central Coast
Analytical Services

"1 Suburban Road , Suite C-'
San luis Obispo, California 93'"

(8") 1543-2'"
EPA METHOD &'8/8'8' - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

QQ-82"
"/1&/87
"/17/87
,./23/87
Dan Cutugno

ERIlI-WEST
1777 Botelho Dr., Suite 26'
Walnut Creek, CA 9'598

SAMPLE DESCRIPTION:
E~ West; Navy, Hunter'. Point
2C-5A
PROJECT ""-31

Compound Analyzed Detection lim!t Concentration
IliIUgrOnt'/Kg Milligrams/Kg

pce ''''6 '.'5 not found

PCB '221 '.'5 not found

PCB 1232 '.'5 not found

,)
PCB 1242 '.'5 not found

PCB 1248 '.'5 not found

PCB 1254 '.'5 not found

PCB 126' '.'5 2.1

Compounds listed o. -not found- would have been reported if present
at or above the listed detection l~lts. Sampl8 was extracted "/2'/87

Re.pectfully submitted,

~~~
Mary Havlicek, Ph.D.

. /

QQ82'1PC.WR1
fIIf/GH/ARP/ARP



OCT 26 ~87 15:13 C C ~ S P03

~[(1[1em AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICE~

Central
Coast
Analytical
Service.

, ) Central Coast
Analytical Service.

'" Suburban Road , Suite C-'
San Luis Obispo, California 834"

L-- ~ (8.5) 543-2553
EPA METHOD 6'8/8'8' - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

0-8233
11/16/87
"/18/87
,./22/87
Oon Cutugno

£RIll-WEST
1777 Botelho Dr., Suite 28'
Walnut Creek. CA 0"01

SAMPLE DESCRIPTION:
E~ West; NavV. Hunter'. Point
2C-'A
PROJECT ""·'1

Compound Analyzed Detection Lindt Concentration
1I\1111grom./1<" 1111111gronas/Kg

PCB 1"6 '.'5 not found

PCB 1221 '.'5 not found

PCB 1232 '.15 not found
. \

'.'5 not found.~- ~) PCB 1242

PCB 1248 '.'5 not found

PCB 1254 '.'5 not found

PCB 126.' '.'5 2.'

Compounds'listed as -not found- would have been reported 1f present
ot or above the listed detection limits. Sample was extrocted 1./2./87 •

~M1Y~

Mary H~.k, Ph.D.

08233PC.WRl
rtt/GH/ARP/ARP



c[~l['.- AYR. WATER Gnd HAZARDOU3 WA3TE LABORATORY CERTIFIED by CALIFORNIA DEPT ot HEALTH SERVIC

Central
Coast
Analytical
Services

Central eoost
Analytical Service.

'" Suburban Road , Suite C-'
San Lui. Obispo. California 83~"

(8'~) 5~'-255S

EPA METHOD 6'8/8,a. - PCB'S

Lab Number:
Collected:
Received.
Tested:
Collected by:

QT-82"
"/16/87
"/17/87
11/22/87
Don Cutugno

ERM-WEST
1777 Botelho Dr., Suit. 26'
Walnut Cr••k. CA 9'598

SAMPLE DESCRIPTION:
Er-. We.ta Navy, Hunter'. PalM
2C-SA
PROJECT ""-31

Compound Analyzed c.tection Lim!t Concen~lon

1l1111grcns/~g Idl11grams/Kg

PCB "'6 '.'5 not found

PCB 1221 '.15 not found

PCB 1232 '.'5 not found

PCB 1242 '.'5 not found

\ PCB 1248 '.I~ not found)

PCB 1254 '.'5 not found

PCB 126' '.'5 2.7

Compounds listed a. -not found- would have been reported 1f pre.en~

at or above the listed detection limit.. Sample was extracted ,,/2./87 •

QT824' pc •wr1
MH/JK/ARPI ARP



OCT 26 '87 15:14 C C ~ S P04

c«l(l'm AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH S£R~IC,

\

)
'-.../ Central

Coast
Analyticol
Service.

Central Coast
Analytical Service.

", Suburban Road • Suite C-'
San Lui. Obispo, California 93"1

(B'5) '''3-2553
EPA METHOD 6.B/B.B, - PCB'S

lab Number,
Collected:
Received:
Te.ted:
Collected by:

0-B23'
"/16/87
11/17/87
'./22/87
Dan Cutugna

EM-WEST
1777 Botelho Dr•• Suite 26'
Walnut Creek, CA 84598

SAMPLE DESCRIPTION:
E~ We.t, Navy, Hunter's Point
2C-H
PROJECT ""·3S

.
Compound Analyzed Detection Liait Concentration

..ilUgrocn/tcg lI\Ul1groms/Kg

PCB "16 '.'5 not found

PCB 1221 '.'5 not found

PCB 1232 '.'5 not found

I PCB 1242 '.'5 not found
'..../

PCB 121J8 '.'5 not found

PCB '254 '.15 not found

PCB 126• '.'5 11..

Compounds listed oa -not found- would hoye been reported if present
at or aboy. the listed detection limits. Sample was extracted 1./28/87 .

Re.pectfully SUbmitted,

~~-'~~
~:v~::;:;;;.D.

DB23'PC.WR1
ttfl/JK/ARP / ARP



OCT 26 '87 15:14 C C R S P05

c[(l[1'~ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC~

Central
Coast
Analytical
Services

Central Coast
Analytical Service.

1" Suburban Road • Suite C-'
San Luis Obispo, California 934'1

(815) 543-2553
EPA ~OD 6'8/8.8. - PCS'S

Lab Number:
Collected:
Received:
Te.ted:
Collected by:

0-8235
"/16/87
1'/16/87
1./22/87
Dan Cutugno

£RIll-WEST
1777 Botelho Dr., Suite 28.
Walnut Creek, CA 94598

SAMPLE DESCRIPTION:
Er- We.ta Navy, Hunter'. Point
2C-SC
PROJECT '4"-38

.
Compound Analyzed Detection Lindt COncentration

milligrams/Kg a11Ugrams/Kg

PCB ''''6 '.'5 nat found

PCB 1221 '.'5 not found

PCB 1232 '.'5 not found

\ PCB 1242 '.'5 not found. .-J

PCB 1248 '.'5 not found

PCB 1254 '.'5 nat found

PCB 126" '.'5 1.5.

Compounds' listed aa -not found- would have been reported 1f present
at or obove the listed detection limit.. sample was extracted 1'/2'/87

RespectfuIIV .ubmitted,

~~
,J

D8236PC.WRl
JIOf/JK/ARP/ARP



OCT 26 '87 15:15 C CAS P0G

c[<l[l'm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVI~

Central
Coast
Analytical
Service.

Central Coast
Analytical Servic••

141 Suburban Road , Suite C-'
San Luis Obispo, California g34"

(8'~) S43-25S3
EPA METHOD 6'8/8'8' - PCB'S

Lab Number:
Collechd:
Received:
Te.ted:
Collected by:

0-8236
"/1&/87
"/18/87
,./22/87
Dan Cutugno

ERflI-WEST
1777 Botelho Dr., Suite 2&.
Walnut Creek, CA g'SgS

SAMPLE DESCRIPTION:
£... W.st I Navy, Hunter's Point
2£..-

PROJECT ""-5'

Compound Analyzed Detection Lilli1t Concentration
aUUgrama/Kg allUgrams/Kg

PCB "'6 '.'5 not found

PCS 1221 '.'S not found

PCS 1232 '.'5 not found

" PCB 1242 '.'S not found
'J

PCS 1248 '.'5 not found

PCB 1254 '.'5 not found

PCS 126' '.'5 8.9.

Compounds ltlted al -not found- would hove been reported 1f present
at or aboye the listed detection limitl. Somple was extracted ,,/2S/87

Respectfully submitted,

~~Y/~
Mary HaVlicek, Ph.D.

)

D8236PC.WRl
MH/JK/ARP/ARP



OCT 26 '87 15:16 C C R S pa7

c[(l(1e~ AIR, WATER and HAZARDOUS WASTE LABORATORV CERTIFIED bV CAlIFORNIA DEPT of HEALTH SERVIC~

Central
Coalt
Analytical
Services

Central Coast
Analytical Services

", Suburban Road , Suite C-'
San Luls Obispo, California Q34"

(8.5) 8"3-2553
EPA METHOD S'8/8,e. - PCS'S

Lab Nur=.r:
Collected:
ReceiVed:
Te.ted:
Collected by:

QS-8236
"/1S/87
"/1S/87
"/23/87
Dan Cutugno

ERM-WEST
1777 Botelho Dr., Sulte 26'
Walnut Creek, CA Q'598

SAMPLE DESCRIPTION:
Erm West; Navy, Hunter'. Point, 2E-,.,
Spiked at ,., p~
PROJECT ''''-38

Compound Analyzed Detection Limlt Concentration
milligrams/Kg .UUgrams/Kg

PCB 1"6 '.'5 not found

PCS '221 '.15 not found

PCB 1232 '.15 not found

" ) pce 1242 '.'5 not found

PCS 1248 '.'5 not found

PCB 1254 '.'5 not found

PCS 126' '.'5 n.-,

-Recovery of spike • "6~

CompoundS' listed 01 Wnot found- would have been reported 1f present
at or above the ltsted detectton limits. Sample was extracted "/2"/87

Re.pectfully submitted,

..4J!~ftf'~
Mary HaVlicek, Ph.D.

QSe236PC.WR1
MJf/GH/ARP/ARP



OCT 26 ~87 15:16 C C R S P08

c[<1[11m AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT ar HEALTH SERV~C!

. ,
,) Central

Caalt
Analvtical
Services

Central Coast
Analytical Service.

"1 Suburban Road • Suite C-'
San Lui. Obi.po, California 83"1

(8'~) ~'3-25~S

EPA METHOD 6'8/818' - pea's

Lab Numb.r:
Collected:
Received:
Te.ted:
Collected by:

D-8257
1'/16/87
"/17/87
11122/87
Dan Cutugno

ERM-WEST
1777 Botelho Dr•• Suite 26'
Walnut Creek, CA "598

SAMPLE DESCRIPTION:
E~ We.t; Navy, Hunter'. Point
20-2
PROJECT ""-38

Compound Analyzed Detection Limit Concentration
Idlligrams/Kg ,,,llUgroms/Kg

PCB "'6 •••S not found

PCB 1221 '.'5 not found

PCB 1232 '.'5 not found

~J PCB 1242 '.'5 not found

PCB 1248 '.'5 not found

PCB 12'" '.'5 not found

PCB 126' '.'5 1a.

Compounds listed a. -not found- would have been reported 1f present
at or obove the li.ted detection l1alt.. Sample was extracted "/2./87

R••pectfully submitted,

~r!:..~

D8237PC. WR1
MH/JK/ARP/ARP



OCT 26 ~87 15:17 C C R S P09

c[<l[l'. AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVrC. :

Centrol
Coast
Analytical
Service.

Central Coast
Analvtical Service.1_' Suburban Road , Suite C-'

San Lui. Obispo, California g3~"

(8.5) e"'-25!S3
EPA METHOD 6,e/8,a. - PCB'S

lob Number:
Collected:
Received:
Te.ted:
Collected by:

D-8238
11/16/87
"/16/87
"/21/87
Don Cutugno

EM-WEST
1717 Botelho Dr., Suite 26'
Walnut Creek, CA 9'598

SAMPLE DESCRIPTION:
En. We.t; NavV, Hunter'. Point
2£-3B
PROJECT '''''-38

Compound Analyzed Detectlon limit Concentration
milUgralftl/Kg cnil1tgrams/Kg

pca "'6 '.'5 not found

PCB 1221 '.'5 not found

PCB 1232 '.'5 not found
- ' \

) PCB 1242 '.'5 not found

PCB 1248 '.'5 not found

PCB 1254 '.'5 not found

PCB 126' '.'5 '.79.

Compound. ltsted OS -not found- would have been reported 1f pre.ent
at or above the listed detection limit.. Somple was extracted ,./2'/87

R.spectfully lubmitted,

~ ;#~
fllary H~ek. Ph.D.

)

D8238PC.WR1
Ifff/GH/ARP/ARP



OCT 26 187 15:18 C C R S pte
cl<lll'm AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT at HEALTH SERV!I

Central
Coast
Analytical
Services

Central Coast
Analytical Services

1~1 Suburban Road , Suite C-4
San Luis Obispo, Californio 93481

(8SS) ~45-2553

EPA METHOD 6'8/8S88 - PC8'S

Lob Number,
Collected:
Received:
Te.ted:
Collected bV:

0-8239
11/16/87
"/16/87
,./21/87
Don Cutugno

ERM-WEST
1777 Botelho Dr., Suite 26.
Walnut Creek. CA O~S98

SAMPLE DESCRIPTION:
Enm West; Navy, Hunte... '. Point
2E-3A
PROJECT '4"-38

Compound Analyzed Detection Limit Concentration
milligrams/Kg 1I11UgrCIDS/Kg

PCB H"6 8.85 not found

PCB 1221 8.85 not found

PCB 1232 8.8~ not found

:- J PCB 1242 8.85 not found

PCB 124B 8.'5 not found

PCB 1254 8.85 not found

PCS 12611 1f.85 15.

COmpounds listed as -not found- would have been reported 1f pre.ent
at or above the listed detection limits. Sample was extracted ,./2./87

Respectfully 8ubmitted,

~#~
Mary HaVlicek, Ph.D.

D8239PC.WRl
MH/GH/ARP/ARP



OCT 26 '87 15:18 C C ~ S P11
c[<1[1Sm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERY7

Central
Coast
Analvtical
Services

Central Coast
Analytical Services

141 Suburban Road , Suit. C-4
San Lui. Obispo, California 934'1

~---------~ (885) 543-2555
EPA METHOD 6'8/8'8' - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

0-824'
11/16/87
1'/16/87
1./21/87
Dan Cutugno

ERM-WEST
1777 Batelho Dr., Suit. 26'
Wtlnut Creek, CA g4591

SAMPLE DESCRIPTION:
Ena West; Navy, Hunte,.'. Point
2E-2A
PROJECT '4"-58

Compound Analyzed Detection llmi1: Concentration
millig,.ams/KSI milligrams/Kg

PCB 1'16 '.115 not found

pce 1221 '.'5 not found

PCB 1232 '.'5 not found

" \ pce 1242 '.'5 not found
-.)

pce 1248 '.'5 not found

pce 1254 '~'5 not found

pce 126' '.'5 2.2

Compounds listed aa -not found- would have been reported 1f present
at or obove the listed detection limits. Somple was extracted 1./28/87

Respectfully SUbmitted,

~.~

)
j

082"'PC.WR1
fllH/JJK/ARP/ARP



OCT 26 '87 15:19 C CAS P12
c[<l[l'm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SER\

, ,
, / Central

Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-'
Son Luis Obi.po, California 93481

(8'5) &43-25!)3
EPA METHOD 6'8/888' - PCB'$

Lab Number:
Collected:
Received:
Tested:
CoUected by:

0-8241
1'/16/87
1'/18/87
,./21/87
Dan Cutugno

ERM-WEST
1777 Sotelho Dr., Suite 26'
Walnut Creek, CA 94598

SAMPLE DESCRIPTION:
Erm West; Navy, Hunter'. Point
2£-2
PROJECT '4"-38

Compound Analyzed Detection Limit Concentration
milligrams/Kg mllS.grams/Kg

PCB 1'16 '.'5 not found

PCB 1221 '."5 not found

PCB 1232 '.15 not found

, \ PCB 1242 '."5 not found
--_/

pca 1248 '.'5 not found

pca 1254 '.'5 not found

PCB 126' '.'5 5.'

Compounds' listed as Wnot found- would have been reported 1f present
at or above the listed detection limits. Sample was extracted 1'/2'/87

RespectfUlly submitted,

-4~#~
Mary Havlicek, Ph.D.

,
\

/

D8241PC,WRl
rtIf/CH/ARP/ARP



OCT 26 '87 15:20 C C ~ S P13

c[<l[l'~ AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT at HEALTH SERVI.

\_--) Central
Coast
Analy1;ical
Services

Central Coast
Analvtical Service.

1~1 Suburban Road • Suite c-~

San Lui. Obispo. California 934"
(B'S) S~3-25S3

EPA METHOD 6'B/8~B' - PCS'S

Lab Numbe,..:
Collected:
Received:
T••t.d:
Coll.cted by:

00-8241
"/16/B7
11/16/87
,./21/87
Dan Cutugno

ERN-WEST
1777 Bot.lho 0,.. •• Suite 26'
Walnut Creek. CA 9~596

SAMPLE DESCRIPTION:
Era West; Navy. Kunt.,..·. Point
2E-2
PROJECT '''''-36

Compound Analyzed Detection Limit. Conc.ntration
mill igrams/Kg milligram./Kg

PCB "16 '.'5 not found

PCB 1221 '.'5 not found

PCB 1232 1.'5 not found

,
\ PCB 1242 '.'5 not foundI

J

PCB 12,.8 '.'5 not found

PCB 1254 '.'5 not found

PCB 126' 1.'5 3.'

Compounds·llsted as -not found- would have been reported If pre.ent
at or obove the listed detection limits. Sample was extracted ,./2./87

Respectfully submitted,

~~~
Mary ~~ek. Ph.D.

j

QOB2~lPC.WR1

Jef/GH/ARP/ARP



OCT 26 '87 15:22 C C ~ S P16

C[<l[l'~ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH S~RV

Central
Coast
Analytical
Services

Central Coast
Analytical Services

,~, Suburban Road , Suite C-~

San lui. Obispo, Ca11fornla 934"
(8'~) ~"'-2'53

EPA METHOD 6,e/a,a. - PCS'S

Lab Numberl QH1f2f7
Collected:
Receiv.cs:
Tested: "/21/87
Collected bys

CCAS SAMPLE DEgCRIPTION:
Sonlc Hor" Ext.ract.loa Blank

PROJECT '4"'-38

Compound Analyzed Detection Limit Concentration
mlll1grOllls/.cg ai1l1grams/Kg

PCB "'6 '.'5 not found

pca 1221 '.'5 not found

PCB 1232 '.'5 not found

,
\ PCB 1242 '.'5 not found

-- I

PCB 1248 '.'5 not found

PCB 1254 '.'5 not found

PCB 126" '.'5 not found

Compounds listed as -not found- would have beun report.ed 1f present
at or above the U.sted detection limits. Sample was extracted '''/2''/87

Respectfully aubmltt.d.

~t2M(c§~
~ry Havlicek, Ph.D.

QH1.2'7PC.WRl
Il1H/JJK/ARP/ARP



OCT 26 '87 15:23 C C R S P17
c[<l[, .. AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVI

. ~

j Central
Coast
Analytical
Servicos

Contral Coast
Analytical Service.

1_' Suburban Road , Suite C-'
San Luis Obispo, California 934.1

(a'5) 543-2553
EPA ~ETHOO 6.a/a'8. - PCB'S

Lab Number: 81.217
Collected:
Received:
Tested: "/2'/87
Collected by:

CCAS SAMPLE DESCRIPTION:
Instrument Blank

PROJECT "."-38

Compound Analyzed Detection LiMit Concentration
Idlllgrams/ICg milligroms/Kg

PCB H,,6 '.'5 not found

FCB 1221 '.'5 not found

PCB 1232 '.'5 not found

:~ PCB 1242 '.'5 not found

PCB 1248 '.'5 not found

PCB 1254 '.'5 not found

PCB 126" '.'5 not found

Compounds ·listed as -not found- would have beun reported It present
at or above the Usted detection limits. Sample was extracted 18/21/a7

R.spectfully submitted.

v/l/k#'~
Rary Havlicek. Ph.D.

81.217PC.WR1
"'4/JJKIARP/ ARP



OCT 26 '87 15:23 C C R S P18

c[<1[1'm AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERyII

Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Lui. Obispo. CalifornIa 934"

(8'5) S45-25~3

EPA METHOD 8'8/8'8' - PC8'S

Lab Number:
Collected;
Received:
Tested:
Collected by:

B-18227
no
no
18/22/87
no

CCAS SAMPLE DESCRIPTION:
Instrument Blank

Compound Analyzed Detection Limit. Concentration
m1crograms/L Iftlcrograms/L

PCB ''''6 '.2 not found

PCB 1221 '.2 not found

PCB 1232 '.2 not found

~.~ PCB 1242 '.2 not found

PCB 1248 '.2 not found

PCB 1254 '.2 not found

PCB 126' '.2 not found

Compounds·listed as "not found" would have been reported 1f present
at or above the ltsted detection lImits.

R~~ct'UIIY SUbmitted.

c.47P/~~~
Mor~~;~~. Ph.D.

81.227pc .wr1
rtfl/JK/ARP/ARP



OCT 26 ~87 15:24 C C R S P19

c[<1[1'm AIR, WATER and HAZARDOUS WASTE LABORATORV CERTIFIED by CALIFORNIA DEPT of HEALTH SE~V~

. / Central
Coast
Analytical
Service.

Central Coast
Analytical Services

141 Suburbon Road • Suite C-4
Son Luis Obispo, Colifornia 934'1

(a'5) 5"3-2~~3

EPA METHOD 68a/a,s. - PCS'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

QL-'''~
"/'5/a7
"/85/S7
1./22/87
no

CCAS SAMPLE DESCRIPTION:
Liquid-Liquid Extraction Blank

Compound Analyzed Detection Limit Concentration
lIicrogram_/L micrograms/L

PCS 1'16 '.2 not found

PCS 1221 '.2 not found

pca 1232 '.2 not found

\ PCS 1242 '.2 not found
,,~

PCS 1248 '.2 not found

PCS 12~" •. 2 not found

PCS 126. '.2 not found

Compounds· listed as -not found- would have been reported if present
at or above the listed detection limits. Sample was extracted 1./'5/87 .

~1:JZ::;:~
Mary HaVlicek, Ph.D.

QLl f "~pc •'lir1
fIiH/GH/ARP/ARP



OCT 26 '87 15:25 C C R S P20

c[<1[1'm AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SER

Central
Coast
Analyti~ol

Services

Central Coast
Analytical Services

141 Suburban Road • Suite c-~

San Luis Obispo, California 934"
(8115) 543-2555

EPA METHOD 6,a/a.a. - PCB'S

lob Number: 8-16237
Collected:
Received:
Tested: ,./23/87
Collected by:

CCAS SAMPLE DESCRIPTION:
Instrument Blank

Compound Analyzed Detectlon L1adt Concentration
lIIicrogroms/Kg .1crogroms/Kg

PCB 1QJ16 '.2 not found

PCB 1221 '.2 not found

PCB 1232 '.2 not found

PCB 1242 '.2 not found
,~

PCB 1248 '.2 not found

PCB 1254 '.2 not found

pca 126' '.2 not found

Compounds listed as "not found" would have been reported 1f present
at or above the listed detection limits.

Respectfully submitted.

~~~~
Mary Havlicek. Ph.D.

')
j

81 "23PC.WRl
fIlH/GH/ARP/ ARP



OCT 26 '87 15:26 C CAS P21

c[<l['~m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVlC~

Central
Coa.~

Analytical
Services

Central COQ.~

Analytical Services
1_1 Suburban Rood , Suite C-.

San Luis Obispo. California 934"
(8"5) ~3-255'

EPA METHOD 6'8/8"8' - PCB'S

Lab Number: Ql-1"2
Collected:
Received:
Tested: 1./23/87
Collected by:

SAMPLE DESCRIPTION:
Llq:liq Extraction Blank

Compound Analyzed Detection limit Concentration
microgrOl'/ls/Kg lIicrograma/Kg

PCB 1'16 '.2 not found

PCB 1221 '.2 not found

PCB 1232 '.2 'not found

\ PC8 1242 '.2 not found
~

PCS 1248 '.2 not found

PCB 1254 '.2 not found

PC8 126' '.2 not found

eo-pounds listed 08 -not found- would have been reported If prese~

o~ or above the listed detection limits. Sample was extrocted 1./2./87

Resp8c~ful1y sUbmi~ted.

~~e-#'~
Mary HaVlicek, Ph.D.

QL1"2PC,WR1
JIff/CH/ARP/ARP



r-='HAZARDOUS MATERIALS All applicable items t. HML NC\-. ..__ ..~
I--=S:.:A..::~:.:'.:.:P-=.L=E:...:A~N:.:.A...:.=.L..:...Y..::.S..:...JS~R..:...E~Q.:...;U.:...;E::::...:;.S.....T_L--__m_us_t_b_e_co_m...:p_l_et_ed .J-_~TO:!)I.J.)il.1..,L~':-"';~L-:..J.l.]21~

I. . 1/_ 5. Priority 0
3. ,Collector • C'ne,t'n I~o 4 .. Phone rf/~.r-40- e51J~ a. AuthoriZed by -------

)

6:Date Sampled • / () Iltl? 7
I. STC

b. Region

c. TPC

d. INDEX

e. PCA

t. SITE

g. CountyZip

Co • • "ntalOer .' ;.).J
.. Type f. Size __...._.~...::_·_.I.'::"".-_~,...g._F·_leld~'n_tor_ma_ti_on_~ __

61 :2.Ct:1 \-' r~ -t'h~(~
t:?I #J.-S-O i"..;.._:-:-_'r...-- • ' ~..:._.

'- _. :"'; .-)
"

e.HMLNo.

m
Slr"t

?Pn
.--------y

Number

b. Collector's No.

~ c,-.!:
.;\6-~

Co Address
--,..,-------~-----=~----------..

11. SAMPLES

1.10

A.

B.
C.- O.
E.

F.
G.
H.

9. Activity 0 Enl 0 Surv ,caSHe Mit 0 Pumilling 0 All ieeh 0 Other

10. ~AMPLI"G LOCATION

..

k.o EXL Org
(Sereeng) ~ _

I·OChlorinaied
Pesticides _..._----­

rn. oOrglno-P
Pesticides-------

f. ~ ~C8

g. 0 VOA--------- h.O PAH

- "-
:. ANA!.YS:S REQUESTED

--.-/

&.0 pH

.~

.
~ b·OMetaJ

SCan

~ ~OM~b 0::: -' (Spec) i. Pheno'_s n.o
J·oCarba-: c:.o W.E.T._________ mates 0.0

.'

~" .Ohlin fJl/

Nl Y i;-·."ll



NOV 17 ~87 18:08 C C R S P02

C«l[1Gm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICE

\

) Central
Coast
Analytical
Service.

Central CoaS't
Analytical Service.

", Suburban Road , Suite C-_
San Luis Obispo. California 93~'1

(815) 5~3-2553

EPA METHOD 6SS/SSa. - PCB'S

lab Number:
Collected:
Received:
Te.ted:
Collected by:

0-8!S53
"/18/87
1./26/S7
11/'5/87
O. Cutugno

ERM-WEST
1777 Botelho Dr., Suite 26'
Walnut Creek, CA 9'59&

SAMPLE DESCRIPTION:

2E-3, Hunter's Point, Soil

Compound Analyzed Detection limit Concentration
milligrams/Kg IDilligrams/Kg

PCB 15"6 ".85 not found

PCB 1221 '.'5 not found

PCB 1232 '.'5 not found

~~ PCB 1242 '.'5 not found

PCB 124B '.'5 not found

PCB 1254 '.'5 not found

PCB 126" '.'5 7.g

Compounds listed a. -not found- would have been reported 1f present
at or above the listed detectlan limit.. Sample was extracted 1./2S/S7

Re.pectfully .ubAitted.

~#'~
Mary Havlicek, Ph.D.

D8553pcowr1/'S
fItf/gh/arp/ac



NOU 17 '87 18:09 C C ~ S F'03

c[<1(1fG AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICe

.
J

Cent.t"al
Coa.t
Analyt.ical
S.rv1c••

cent.ral Coast
Analyt.ical Service.

1'1 Suburban Road , Suite C-'
San Lui. Obispo, California 93"1

(8'5) 543-2553
EPA METHOD "8/8'8' - PCB'S

Lab Number:
Collect.ed:
Received:
Te.ted:
Collected by:

0-8552
1'/1'/87
1./26/87
11/'5/87
Dan Cut.ugno

ERIII-WEST
1777 Botelho Dr., Suite 26'
Walnut Creek, CA 9'598

SAMPLE DESCRIPTION:
2c-5, Hunter's Point, Soil

Compound Analyzed Det.ect.ion limit. Concentrat.ion
milligrams/Kg milligrams/Kg

PCB 1116 '.1 not founa

PCB 1221 '.1 not found

PCB 1232 1.1 not found

,J PCB 1242 '.1 not found

PCB 1248 '.1 not found

pca 1254 '.1 not found

PCB 1261 '.1 1.3

COmpounds l1sted a. -not found- would have been reported if pre.ent
at or above the listed detection l1m1t.. Sample was extracted 1./28/87

\
)

D8!552pc.wrl/3
rtH/gh/arp/so
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APPENDIX B

LABORATORY QA/QC PROCEDURES

.~'



CERTIFIED WATER LABORATORY - STATE OF CALIFORNIA

,.

Central
Coast
AJ'lalytical
Services

CENTRAL COAST
ANALYTICAL SERVICES

Air, Water & Hazardous Waste Analysis
141 Suburban Road, Suite e-4

San Luis Obispo, California 93401
(805) 543-2553

DEPARTMENT OF PUBLIC HEALTH

OO~©~DW~[ID
NOV 13 1987
ERM-WEST

WALNUT CREEK. CA

August 1, 1986

'\
)

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURE

1. Chain of Custody samples are stored in locked refrigerators.

2. The assign~ent of unique laboratory numbers to each sample
as it is logged in has been extended to include the assignment
of ur.ique log numbers to subsamples on a container-by-container
basis.

3. A central :-:tandard logbook is maintained for all standards.
Information such as suppliers, lot numbers, weight/volume of
standards used, date prepared and the name of the analyst
preparin~ the standard are all part of the records kept therein.

4. TIle' l:lhor:lIOl-V l'lJl\~ cnlibration ~tnndnrd~ Cit CI minimum of thrpe
cUllcen l ra 1 i 011:-:. \"e bracket sampl c da ta wi th standards.

5. We confirm llJJ pOl"itive gas chromatographic results by either
a s(?\.:olld colUlI1Il or by GC/HS.

6. U]anks, dUl'licilles, and spikes 'are analyzed once per batch,
once per 111:1 t r i x type or once per 20 samples t whichever is more
frequent. We have adopted an "all with the final report" filing
system.

7. Records of the analysis of blank samples are recorded in
individual laboratory notebooks, referred to on laboratory
worksheets and documented on instrument use record books.

8. Acceptance limits for quality control samples currently used
by our lab0ratory are summarized in Table I. .

9. All analytical and quality control results are reviewed and
approved by a supervisor. Data of an unusual nature are brought
to the attention of one of our three Ph.D. chemists for final
review.

10. Instructions for corrective action in the event of an out-of­
control method are as follows: Stop analyses. Conduct
investigation. Check mathematics. Check dilutions for
systematic error. Check syringes, automatic pipettes, ect. for
possible malfunction. Check dates on standards. Remake
stanrlards. If instrument malfunction is indicated, arrange for



service. Analyses may resume only when problem has been
identified and corrected.

11. Repair and maintainence records are docu.ented for inspection
and review.

12. Analytical results including raw data and chromatographs of
method blanks, three point standard calibration and quality
control samples (matrix spikes and matrix spike duplicates)
for the following methods are available for review:

-------------------------------------------------------------

\
)

632
8030
8060
8090
8120

Carbamates
Acrolein, Acrylonitrile & Acetonitrile
Phthalate Esters
Nitroaromatics & Cyclic Ketones
Chlorinated Hydrocarbons



==========================~=================c=~===========~D====.

ANALYTICAL PROCEDURE SPI1:E DUPLICATE
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE

Matrix ppb % RANGE • DIFFERENCE..
-----------------------------------------------------------------

Metal$ hy AA • Liquid l(\X RO-l1~ 15
Sol lei 1)5-130 30

As Llqui\l 468 70-120 2S
Solid 1~50C €0-135 3S

Cc Llquicl 90 80-122 2S
So) iii 1251)0 J r.C-1:'t!\ 3S

~. (~ r r. \'1'1 iel ') t r:. 7!i 1~n 20
" So 11,\ 20000· c.O-lJ!i 3S.. Ce, t,lqui\l 303 82-\15 15

Solid 1~500 60-135 40
ell Liquid 110 ~.,. 117 IS

Solid ]8001)0 G5-130 r 40
\

Pb I,iqu.icl 556 $!i •. i 20 15
"

;,~ So11,1 laOOO 75-125 25
Hg Liquid 2 I] "~.-133 30

\" Solid 'HOt) ~ 0"150 45'"
Ni I.iquid 121 ,

~:-118 15
Solid ~ooo 5!t-:'40 40

'~ Se Liqui/l 45 50-131 40
Solid 12500 40-150 45

V Liquid 791 ~?-123 25
(~-

Solid 9000 !l)5-140 40.' 3n Liquid :3;8 f.\!l-114 15
Solid 3(;0000 .an··150 45

Tl Sol it.\ 1800 !',O-14 !- 40
" Ag Solid leon 1:-160 45

Sb Solid (.1(\0 60-135 35
Be Solid 16301) !\5-140 40
Al Liquid 81~ 7P-"~ 25

\
j

• 1 -



T1.BLE l' - ACCEPTAlJCE I.IMITS for QUAI,ITY A55t1RANCE

SAMPT.. ES-COll t i nlled

================.=.=c=_~~=uc••c=a:=u=====~.~••••••__•••••••••••••
ANALYTICAL PROCEDURE

or PARAMETER GROUP
MOl tr j :.:

SPIl:E
LEVEL ACCEPTABI.E

i?pb "RANGE

DUPLICATE
ACCEPTABLE

\; DIFFERENCE
-------------------_._------- .------------------------------------

Chlorinated
Herbicides • Liquid 300 7f.-120 25

2.4-0 Liquid 100 75-120 25
" 51 lv~x Liq" i tl 10 ., r.·· I zo 25
~

~,·4.S-T Liquid ~O 75-12~ 25~

~~
~ Phen(lls • Llquhl 300 J 40-1~O 451: Solidr.
il~· 2-Clalorophenol Liquic\ 100 25-1:\5 45r."

f. Solid 10030 3;!-140 50
L'.'

~-Nitr(t[lhenol Liquid 500 0-150 100~

l·
Solid 4020 D-150 100

Phenol Liquid '300 5-112 .' 7Sk

~~:J
Solid 4000 D-150 100

2.4-Dlmethyl- Liquid 300 12-150 75
~: ", phenol Solid 4020 0-150 100

i:·" 2.4-Dichloro- Llq\,Jd" 300 :\5-140 SO
phenol 5011,1 10100 r 19-150 75

j"
2.4.6-Tr1- LIquId 300 ~O-15n 75~.

~ chlorophenol SolId 10020 20-150 75

l
4-Chloro-3- Liquid 200 22-141 1S
aethylphenol Solid 10020 15-150 15
2.4-Dlnitro- LIquid 500 n· 1"0 100

• phenol Solid 10000 0-150 100
\. 2-Metbyl-4.6- LIqUid 500 !i-l~O 75
i·, dinitrophenol So11\1 4020 0-160 100

t· Pentacbloro- I.lqu \.1 100 1"-116 75
phenol 5011\1 4010 D-180 100, 4-Nltrophenol LJqu!tl 500 0-132 75

I Sol iti 4010 D-lfin 100
~..
.

~
~
l"

)



I
,~ /

TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

- Continued

=========================================================a••aa==ca.
ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

SPIKE
LEVEL ACCEPTABLE

ppb % RANGE

DUPLICATE
ACCEPTABLE

% DIFFERENCE
-------------------------------------------------------------------
Metals by ICP • Liquid lOX 50-140 40

As Liquid 22 70-125 25
cd Liquid 2.5 52-140 40
Cr Liquid 10 46-145 40
Cu Liquid 11 10-160 75

- Pb Liquid 24 15-155 15
Ni Liquid 60 58-135 40
Se Liquid 6 D-200 100
Zn Liquid 16 10-110 75
Be Liquid 20 70-125 25
Co Liquid 120 40--150 50
V Liquid 10 80-115 15

" Carbamate by LC Liquid 100X 80-115 .- 15
-'.~

Polychlorinated Biphenyls (see organochlorine pesticides)

Aromatic Volatile Organics

Benzene Liquid 9 64-130 40
Chlorobenzene Liquid 100 10-121 30
1. 2-Dichloro~·:
benzene Liquid 10 16-170 75
1.3-Dichloro-
benzene Liquid 5 31-150 15
1,4-Dichloro-
benzene Liquid 10 40-110 75
Ethylbenzene Liquid 10 62-137 40
Toluene Liquid 100 41-136 75

"1
/



TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued

===============================================================a-==
ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

SPIKE
LEVEL ACCEPTABLE

ppb ~ RANGE

DUPLICATE
ACCEPTABLE

~ DIFFERENCE
-------------------------------------------------------------------

Liquid

Liquid

Liquid

60

25
25

75

25

75

75

25

45

25

75

50

25

25

15

25

30
40
50

75
25
75

15
30

35-1S0

45-135

80-120
70-130

22-150

20-150

4~-·135

30-150

40-150

70-125

80-120

80-120

70-124

7~-112

85-115

78-118

66-126
60-160
50-140

20-140
67-121
30-150

85-115
60-130

35

50

45
32

39

50

50

29

45

98

45

45

50

50

93

50
50
50

0.5
50

150

133
50
24

Liquid

Liquid

Liquid

Liquid

Liquid

Liquid

Liquid
Liquid
Liquid

Liquid
Liquid
Liquid

Liquid
Liquid

Halogenated Volatile Organics
BroJllodichloro­
methane
Bromoform
Carbon
tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl
vinyl ether
Chloroform
Chloromethane
Dibromochloro­
methane
1.2-Dichloro­
benzene
1.3-Dichloro­
benzene
1.4-Dichloro-
benzene Liquid
1.1-Dlchloro­
ethane
1.2-Dichloro­
ethane
1.1-Dichloro-
ethylene Liquid
t-l.2-Dichloro-
ethylene Liquid
1.2-Dlchloro-
propane Liquid
t-l.3-Dlchloro-
propylene Liquid
1.1.2.2-Tetra­
chloroethane

"Tetrachloro­
ethylene
1.1.I-Tri­
chloroethane
1.1.2-Tri­
chloroethane
Trichloro­
ethylene'Liquid
Vinyl Chloride Liquid"I

/
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

) - Continued

===========================================================cz=c=c=~

ANALYTICAL PROCEDURE SPIKE DUPLICATE
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE

Matrix ppb ~ RANGE ~ DIFFERENCE
-------------------------------------------------------------------
Base/Neutrals

Acenapthene Liquid 100 47-145 45
Solid 2010 26-130 75

Acenaphthalene Liquid 2000 31-140 75
Solid 2020 25-130 75

Anthracene Liquid 2000 30-140 75
Solid 4040 32-132 75

Benzo(a)anth- Liquid 2000 30-140 75
racene Solid 2020 7-150 100
Benzo(b) fluor- Liquid 2000 17-140 100
anthene Solid 4420 6-150 100
Benzo(k) fluor- Liquid 2000 17-140 100
anthene Solid 4420 6-150 100
Benio(ghi)per- Liquid 2000 0-180 200
ylene Solid 62000 40-160 75
Benzo(a)pyrene Liquid 2000 17-140 100

Solid 2080 18-130 100,
Benzidine Liquid 2000 0-150 200\.J

Solid 2010 EPA NOT ABLE TO RECOVER
Butyl benzyl Liquid 2000 0-150 200
phthalate Solid 2020 7-150 100
Bis(2-chloro- Liquid 2000 0-150 200
ethoxy)methane Solid 2020 9-150 100
Bis(2-chloro- LiqUid 2000 0-150 200
ethyl)ether ", Solid 2020 D-150 200
Bis(2-chloro- Liquid 2000 D-150 200
ispropyl) ether Solid 10020 30-150 75
Bis(2-ethyl- Liquid 2000 D-200 200
hexyl)phthal. Solid 32210 30-150 7~
4-Bromophenyl Liquid 2000 30-150 75
phenyl ether Solid 2070 30-150 75
2-Chloro- Liquid 2000 37-150 75
naphthalene Solid 1920 30-150 75
4-chloro¥heny l LiTIid 2000 30-150 75
phenyl e her So id 2010 15-130 100
Chrysene Liquid 2000 37-150 75

Solid 2020 7-150 100
Dibenzo(a,h) Liquid 2000 D-170 200
anthracene Solid 61400 34-200 100
Di-n-butyl Liquid 2000 0-200 200
phthalate Solid 2010 5-180 100
1,2-0ichloro Liquid 100 1-118 125, benzene Solid 77200 50-128 50\

J
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:: ) TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued

==========================================================aZaCKDC=_

-------------------------------------------------------------------

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

'Jf-Nltrosodi-n­
propylamine
If-Nitrosodi­
phenylamine
Phenanthrene

DUPLICATE
ACCEPTABLE

~ DIFPERENCE

125
200
125

15
200
200
125
100

75
100

75
100
200
100
100
150

·100
100
100

50
200
200
200

RECOVER
200

75
200
100
200
100
200
15

200
125
200
15

100
200
100
15

100
100
100
12S

"

ABLE TO

1-118
0-170
1-118

29-142
0-300
0-300
3-130

21-140
50-158
18-140
50-158
18-140

0-200
12-170
20-140
D-110

20-1'0
30-160
26-150
63-133

D-200
0-200
0-200
EPA NOT
0-200

56-151
0-200

34-180
D-200
9-142
D-200

55-126
D-200

16-150
D-200

62-180
6-110
0-200

29-136
26-130
2<)-136
16-160
17-170
3-160

SPIKE
LEVEL ACCEPTABLE

ppb ~ RANGE

100
8540

100
54800

2000
10000

2000
2010

200
2030

200
2030
2000
2030
2000
2010
2000
2010
2000
1610
2000
2050
2000
2010
2000
2000
2000

50010
2000
2020
2000

152500
2000

42100
2000

10020
2000

10000
2000
2010
2000
2020
2000
2200

Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
LiqUid
Solid
LiqUid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid

'Sol j d
Liquid
Solid

Bexachloro­
benzene
Hexachloro­
butadiene
Hexachloro­
cypentadiene
Hexachloro- "
ethane
Indeno(1,2,3­
cd) pyrene
Isophorone

Ifaphthalene

Iii trobenzene

Fluorene

Trichloro­
benzene

pyrene

1.3-0ichloro
benzene
1.3-0ichloro
benzene
3.3-Dlchloro­
benzidine
Dimethyl
phthalate
2.'-Dinitro­
toluene
2,6-0initro­
toluene
Di-n-octyl
phthalate
Fluoranthene

)
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TABLE I - ACCEPTANCE LIMITS tor QUALITY ASSURANCE SAMPLES
- Continued

===============================================================.==~

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

SPIKE
LEVEL ACCEPTABLE
ppb , RANGE

DUPLICATE
ACCEPTABLE

% DIFFERENCE

Bromodichloro­
methane
Bromoform

Bromomethane
Carbon tetra­
chloride
Chlorobenzene

Chloroethane
2-Chloroethyl
vinyl ether
Chloroform

35
40
40
1S
40
75
40
15
35

100
40

100
35

100
40
75
50
75
50

100
40.

100
200
200

40
300

10
300

40
50
30
50
50
50
lS
40
50
30

100
100

..
75-150
64-136
85-132
,28-112
62-146
33-126
60-150
31-150
72-132
13-160
54-145
10-110
71-130
23-141
67-136
35-144
45-157
45-140
46-154
48-142
13-133
43-130
8-187

28-130
60-146

0-250
67-133

0-250

68-130
80-100
73-130
60-110
52-152
10-150
22-169
69-149
61-150
15-130
10-150
14-190

Organics
100

99
100

10
100

10
100
100

10
100

10
100

100
100

10
100
100

1
100

10
100

10
100

10
100

10
100

10
100

8
100

10
100

10
100

10
100

10
100

10

Liquid
Liquid
Solid
Liquid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solld

Methylene Liquid
Chloride Solid
l,I,2,2-Tetra- Liquid
chloroethane~Solid

Tetrachloro- Liquid
ethene Solid

Chloromethane
Dibromochloro­
methane
l,l-0ichloro­
ethane
l,2-0ichloro­
ethane
l,I-01chloro­
ethene
tl,2-0ichloro­
ethene
l,2-0ichloro­
propane
cl,3-0ichloro­
propene
'tl,3-01cloro-
propene
Ethylbenzene

EPA 624/8240 Purgeable
Benzene Liquid

Solid
Liquid
Solid
Liquid
Solid
Liquid
Liquid
Solid
Liquid
Solid
Liquid

/

....

•
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

- Continued

===========================================================e:cacca.
ANALYTICAL PROCEDURE SPIKE DUPLICATE

" ,
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE

Matrix ppb ~ RANGE ~ OIFPERENCE
-------------------------------------------------------------------

" Toluene Liquid 100 56-140 40
;.

Solid 10 61-120 45
1.1.1-Tri- Liquid 100 54-150 40
ehloroethane Solid 10 23-140 150
1,1.2-Tri- Liquid 100 59-149 40
ehloroethane Solid 10 55-127 50
Trichloro- LiqUid 100 64-136 40
ethene Solid 10 18-145 150
Trichloro- Liquid 100 50-164 75
fluoromethane
Vinyl chloride Liquid 100 23-173 180

EPA 8030 PURGEABLE ORGANIC COMPOUNDS

Acrolein LiqUid 20 61-135 45
Acrylonitrile Liquid 20 85-124 40

t'

~.
1 EPA 8060 PHTHALATE ESTERS

;' )

I
Bis(2-ethyl- Liquid 1000 74-111L, 45•

t hexyl}phthalate
Butyl benzyl LiqUid 1000 66-116 50

P.' phthalate"t
t Dibutyl- LiqUid 1000 65-115 50
~. phthalate
t.. Dlethyl LiqUid 50 90-110 40
1- phthalate
~I Dimethyl LiqUid 50 84-110 40=:.

~ phthalate
Dioetyl Liquid 150 73-113 40
phthalate

EPA 8090 NITROAROMATICS AND CYCLIC KETONES

-2-1 C-Dinitro- Liquid 100 55-110 75

,- 1:oluene
2,6-Dinitro- Liquid 50 60-110 15..
Isophorone Liquid 50 63-1101: 75.. toluene~-

f": Nitrobenzene Liquid 100 58-113 75
"-,

EPA 8100 POLYNUCLEAR AROMATIC HYDROCARBONS
,
)

./ Same as EPA 625/8270
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued

)
;-

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

SPIKE
LEV£L ACCEPTABLE

ppb % RANGE

DUPLICATE
ACCEPTABLE

~ OIFFERENCE

EPA 8140 ORGANOPHOSPORUS PESTICIDES

EPA 8120 CHLORINATED HYDROCARBONS

15

15

15

150
45

150
150
150

75
45
15

100
15

"75
4'

150
1'0

15
1'0
15
45

150

125

150

150

100

180

,0

46-117
83-117
54-112
51-113
46-161

32-141

53-115
82-116
10-141
46-121
55-112
55-111
60-122
88-112
46-148
33-136
76-145
34-123
69-119
81-115

48-148

63-136

66-130

61-134

35-153

40-146

51-125

19-151

10

10

30

10

40
50

500
50
20

40
50

200
300

5
500

80
50

100
50
50

500
200
500

200

300

200

300

200

Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid
Liquid

Liquid

Liquid
Liquid

. Liquid
~.'

Liquid
Liquid

2-Chloro- Liquid
naphthalene
1.2-0ichloro- Liquid
benzene
1.3-0ichloro- Liquid
benzene
1,4-0ichloro- Liquid
benzene
Hexachloro- Liquid
benzene
Hex~chloro- Liquid
butadiene
Hexachloro- Liquid
ethane
1,2,4-Tri- Liquid
chlorobenzene

Azinphos
methyl
Bolstar
Chlorpyrifos
Coumaphos
Deaaeton
Dlazlnon
Dlchlorvos
Disulfoton
Ethoprop
Fensulfothion
Fenthlon

• H~rphos
.Mevinphos
Naled
Parathion
.ethyl
Phorate
Ronnel
Stirophos
Tokuthion
Trichloronate
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M............ 1 no I . --; 3lI3A.:I03I . ..~ ~~n II) 01 EJ. ~_..... ~I-7I or~7I ..... P. 5571 ... ,.~.•M' .... 2202 •.--. .. __ '. I
~...-....... ! ...-... --... :'-':t' . - ...='_.. ..__J ........ ZOO'7~-
C , C4 ... 1·......· -·-131.-------·oo.I-nw..- ......· __I_ i

a.~~-;;.;..' j-" ·..··~--1 -~-.. - -. _.--t- ..;1'"'
.............._IIIQ. ; 335.2 .._. __~ .'20__. .. : _..... __.: _ _.
~ ...__ . .3352 ._~.. ;.ta-_ ~.. -.~-- . ....,.. __.. _~" 22.'
........ _ :I:K 1 , .t2C ~JSIllI

A-...•• $IiO'" 'C 335:1 '1 .120 ~"""
2C ew-- .........~ "'OIL~ m' ••'2' _ ~~..-.. _ I"IQ. ~ __c .
......-......··...,.. _c

25. .....--'...............--..-.'----­A-...-.e-SINOIS- _

~......-clco"'_
~. eoa.-,..... _l ~.~ bo.... ..-ct__

OrM__._
27. ......-ToIal as CM:o. _ I

....-­
EDTA_

~~-Or...-c__.- 21!tl.
III Ca _ "" as UftIona...., 2.2 I

...
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ZL~-(pH).pH-
e.ca_IC ...._ .._.._.._...__.__._ ,5Q.,------1.Z'---.--.--..- D'~71<Al0lD1m_ ~,~----_l

7a(1I).
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USGS'

1--------1'.15'· ... '. ~."D2Sn-7lCAlfII~
7ICIl
~77_~ s-.-.." ... ~ .... Ia-a..

7IW.

SIandatd _ '51ft
Ed.[rA "71

,., .-. __ UI _._. _ 0"- __A ~ _1' 110'
aD, .._ .... UIF . 1 --1~~ _1

35' ~ .._ .2OA 01 8 -",-,_,__,,_ .. ..+ -1 '.552."
3512__. .'70 _._._ __ _ 035110_77. + _1
35',J __ .'78 .._ ...._ __.._ . ~-------_1
35'.J -- .'1£ .-1 -1 ........ -1
35U .__. ._._. ....._ ~ ~

35' 2 . -1- -1- __1
35'. ..- .,_-1 + -1

TABU IB.-lJsT Of' ApPROVED INORGANIC TEST PROCt:OVREs-Continued

"*'-_. uMI••nd -'hod

...........""....,"'illIlS; or automalad eIecWode.._.. •._ ---.---....---.-1--------..+--------1 ~I

ZL __T_·. rngtL: 00Qn""", -.. 'r
M drN:l .-aliOll-- - _-.---..-- m ,_. 3O:lA ..•.•. .._ .-..--------!-----------I
e> M __.__ _ .. _ Z)'u --- :ICM__ __.. ---------1------..-___1

3Q._T_·.~ove-o' -"1lJ _._ _ --------.- :I03A 01 3038.. D'OM-77 -!- ._-I
M -..et _.liOII__ _ __._.._ m.' 3038 IC 01 DI fI.157.·
M u.- __._.._ _.. .._...... m I -- :ICM -11- ___1

~ CO\4lIad e-- ...._ _.__.... -- - -- ....... 200.7.-
e> ............ IC~_l _.......... -- :11511 .. .._. D'OM-nlAl r'1

".1CjaIdaH nilrIllIW>-TOIaICu HI. rngtL:ove-o _ cliI liOII _._ _ _

F-..d IlJ " - -- --
_liOII 01 __ · ·_··_··_··_·..····_
EJctrode__ _·..·······..··_._·__··.·_·_
...-Ied phanale __••....._....__.•__....._
~ledtllock~ _

e> ......_'••IC.__...__.•••_._......_···_
2Z. ~T". rngtL: Oogesloon' -.. 'r

M -..et _toon- -.----- - nI' :I03A 013038.__._.. . ~7IlA 0111_~ -1 fl. 167.1
M __ _ .._ _..__ _ nil :ICM-•.--.- -t--------II-------___I
~ CO\4lIad~ .•.•••_ .._....... -----.-.._.-.-...- ..-.- -. ...... ZOO.7.-
~. 01_..._ ._. ...... .---- ~-n(l-;;J_---+--- -I
~ lDlIhironel _ •••._ .._ •.····_ .-------.-- ~,.. - ••••----- -.-------1-------__1

D.~T_·.mgtL: l)geotoon ......

-=AIoIIic~.--..------- 242.' .._ 3O:lA._____ D51t-77l81 ---I fl. 557.1

~~~_- ----------------I-----____I ...... ZOO.7.·e> .-_._._ _ _ . .--.- ~,.. ._ D51t-77IA1I I- ~

• ....."..._TOIaI·. rngtL: l)geotoonl~

-=M drecl_.toon_ _ _ _ 2Q ,---.-.-..-- 3O:lA 013038 __._ De56-7718 01Q_~ '.557."
M .:.._ __ _ .._ ,._~---- :ICM__.. .__• --------4--------1
~~pla--•••--.--..--__I_------.--1.--__.-..--..- ....... ZOO.7.·
e> .........Iic: lPerwuIIale' ..__._... ..- ~I"_--_----- De56-77lAI '.514.1,.",... ..__..... .... ,I.

.. u.a.ry-T_ ". rngIL
CDId_. __ 01 __._ _

,
~~---.-_ - 303F ..,---. 03m-71-. -f~ ~,. 551.'

~---_.._---_ ..-- . -.. ~T_'. rngtL: l)geotoon I ...... -=M-..et ....liOII_.._. _'_,~: ___I:J03C-------I_------.-I~--_-~M Unece. 01__. :ICM -1 -+ ~

~ CO\4lIad ....... ----... ..... 2llO.7.-
S7. NcMI-T_'.~~I ..... ."

ItA -..et...-an ,..!" --I 3ll3A or 303I----f D1-.n IC flllII_~ ~

1tAu.- ".:ICM .

...-..,~,.... ..-- -__. -------_I--------~------_1....... 2llO.7.·
e> ........iWIlC 11...-1 -1---------1 321•.-------1-----=----+--------1

.......... N1."""L:
~ ...... 01_ _ __..__ J5Z., -I .__.._ OON-7t I- --1 f1• ~.-

......._H_ N __..._ S-~:II_ S-e--:II8ftd s-..-a... ...-..a_ '.21.'
.. Co _. ..

_"' "N1.~~ I~.
e.tNuno~ - ..--...---_1 ;II~------f~,IC D3II7".;-'WIIIIJ-__~------__1
Or or I~. .,. D3II7-...;~Aa_.; _I .....,----_1
AoIiIIllNIad ...-_. --1 ZUI --1 __I--------I--------1

........... "'IIL:

:=:""':-:;:i....=IC.;.';-=~or~=: ....~·=-==l2k~~":::::::::::::i~~~,.~-::::::::::::~i~D1~zs.t.41~~'-=-=-=-=-=-=-=_j-l---------I ,I.
ct. ==:.:w;-.:......:-.... ongIL~ .11"--------1l1Cl:1A======t======:::1~I:.~.::.~===~
~....-..41.~_T_ (TOQ.1iIfILe- .~,. _I_-__-_..........

• 091* '*Ogaft .. HI. "'IlL: T_ 1(f8IiIIN" ......... ~, 8ftd ~ ~,------­__M.

e&. 0 ............_ ... PI. "'IlL:~ _ ..,, -1 CItOI ·_I_, -1~'- _1'.......

--............. 1_•

. Or· ...,.. fII __. ..·-I_:.l,'L-.------1 u":====::--=t.DS~'~S-~7IW~~===:t:======:::j...... 1ItO ---- .- ~~----___I.--

• o.-..o-T..-· IL c.v.-'-.,
:=.~.OI--------I :l... __ ...__._ :C=======1:=======:t:======:::j

.. ~........."IIIOIL.
-CAIoda--..···.·· .
e>~ ......__ ...... ._...,. ...........-.T_·. "'GIL ~. _

-=M dINcI __ .. ..•..•.•_......_. ZS1' . .---__ ---------11---------1,. W.N
e> M _ .._.. _ .._.. ., - ,2512 _---.- - •.... -- - P. sa."..=-~_ __-~.: ...._- ~,--_._- · .1 0170-7'0 lAflllII_~------__121.
~."-- - __..•- ''-''f~' --.-...--1---..--.-.--,.- 21.
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"':.'~_/

"'-. .-..ta.•nd metnod

------_.....

• _~enc. Cmelhod No 01"""
(PA 1179 $landwd~ t5eo AS'Y

_.1- .•. •• _ ..__1- - f-- ._ .• _._-

._--_ ...-. -' -----

.__._-_.•._,.------
USGS"

,_. -1 . -1 ...... JIlU.•

50. ........_ToIal "'Q/l

a:.=:;::::::::::::::::::=:::::::::::.~EH:~:~~~= ::_e-l. -l. 051$-78(Al_. 1-400-71------1'· MI.·

~._lad block"lor ...•. 3e$ _ •.._ ------ ~7I----__t

$1. ,--T_·. .-gIL~" IoIowecl by.
M..-a __- •.--•...--.--.•..•.- 2S5 1 _.__. )IDA ~I-__ .-------1---------4
Or M _ .••..__ _ 255.2 _.·.·. 301__. + -1- -1

$2. P . _TOUI·, "'Q/l: Doves---" IolIcIwed

!IFAboic~ _ .._ .•._ .._ ....•.•. 2511 ...•..._ _ .•...__ )IDA,------4---.--------( l-XIO-7I -1,.•.•

~--.~~:::::==--=::::::::::.~~=:::~.. me Dl.~CAI ......a.J••
51" " -. "'9'\.: Gtawno.c. 103-1OS'C._ 1803 2DtA ~-.------~ 1-:1750-71 .-1.
54. Pt•• __ "'Q/l: Gl.-. 11O'C..... 1801 _.••_._ 209lI -- 1-1750-71 ..-
55 A' __• CTSSI. "'Q/L: Go_ 110 2 ""_ 2010 ._•. _.. -'. - ,- 1-37M-7I •. __ - ..
__ tCl3---e~ ••~ 01 ._.

.. A 0. • .. "'Q/L: V~ CImhoII 110.5 _ •.. Jot'------~--------_I-----------1-.....-57. An at • .-g1L Go.-. 5$O'C 110 zotE -1 ----t l-:l7S).7I -I

.. ~tOUl·, "'ll/l: ~. IolIcIwed

"FAA.-_ _ 2115 , _.. )IDA ..,_· -!I__..·· ·..···_··· , -1
Or M .. . __ 2117.2 _- ~ _.- --..--------
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'"M -.cI __- _ _ 2117 _ )IDA I·_
Or M 2&7~_ _.- *---.---~-..- .._ - -_._l-------_e
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M" =•• .. _ _ _.. 270.7 - -.--. 301 --- - ..- -.-----.-- .-.--------1
=~.~::.::=:~:=::==:=270~;::~:::::-~~:.·.:::::._ 303E -- 038.;.:----- 1-311~.7I ,......, JIlU.•

It. sac. D ' .do "'O'l: 0.$ IllICt\lll liIlrallQn:
Fc*Iwod .. fIII ....._ ... .•••••._ ...._ _ 370 1_ _ ..•_ ..__ oI2SC DeSl-a(8\ I-17llO-7I -I
"-dUlb_iC~,.l.fIII.- _ .__ _ _ .•..__._ 1-J700-7I _
~-.pIod pIe_ _ _ _ - --------1-..- - --.- -------_l a.J.•
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-...r-.plod__ - - _ -·------'I--------t--·-
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...... __.....- 2731 _ ..•• _ )IDA 1- __ 1-3m-7Io.:.· ~ 51'·
........,~plasma _.__ __•• __ .......a.J.•
Or..... _ _ _ _ .__ ..__ ..f ~DI~CAI---__I~-.------_1

M. ....-c mot a. _' _._ 1201 -1 JD5' -I Dll2S-71CA1 1-.780-71 ".ICf.·
----.......... SIO.I. =9'1'

............. ,W'f'hClI _ _ 3752.... --I-----------I------. -lI-2822.7I -1
Q. . c.. . __ _.... 3753 _.. -I<I2IA. ~-_--ID$16-ACA) -I- -I PP. SR-G..
'I I , I "'_ 3751._.. AJIC D$1&-4leCS) ...... -I

......... .-gIL
~ _ __.. 379 I _•._ 4I2l'D-------.f_--.----, - 1-3IIO-J'l -I
CIt II C , .. . _ 371.2 -- ~-------4- ·..-----1---------1

P ...... SIO.I..-gIL T_ ~_ 377.1............... OW DI33t-7ICCa.--_~ -1
• ~=t'LCcIloOI-.c:"""""" -. qs t _ •.••_ ttZA ~.._--- --------~
• t • -.. "c: ltan_"c .. _ ,_ _ no 1 _ 112 pO).

l'lL .......---c.&.. -til. o.vn-' 1clIooI.cl lIJ:
AA-..et _. .•._._ _ 2791 ~------.f_--.-------I--------_l

AA a--.. ., ,_, ,_", J7t.2 _ _._ :IlM, -I-_
~ _......- _._-- --- -.----1--------~ -.-_.---.---1---------1 ......~..

n.~.-.'l:o.v--" IolIcIwed by. )IDA, + ~ ~J'I __1

:=- -::..=- ::= ::;,------1-.,------+--------1---------4
n. -...-- awL: Dovn-' 1clIooI.cl '"M"'...-. __ .. __. 2131._. ~-----~I-

AA.-... .._._.. _-_.- ~_..-_..- *I-------I-
D

;;.;;;;.,,-_------l-------.--1
n.T~IfIV.........-.-C-.--__ l11U. 114A ~ - .-----l~J'I----...
,-. 1 , ~" '"""" Dove-.~
~

AA......-_..... ' .. -.--.• "', _... ~---_.--.--.. -1- -1
AA" ' _........ "'.2 _ _._ ,..1----.--+----
........., .........-. . ..- . .. - 1--.. -.-...... -.-.-.I--.-------1 ......~.•o Qllu:L_1GaIIc aodt. .. .... _ ..,. .... _ .._- -------- o:aDo7l_. -.__-1 -1

71.. a.-T....• -.'L-: Doge$lIoft" IolIcIwed ",. i
AA-.et__...... .... jmI. _"'__ )IDA.:ICte- --- O1.,-~~..---- I-3lOO-71 -1 ".117.'
AA"- , .• _. __..,- .1:2112 _.. -. 01.'·71 ".SI.-........, _ __..•.•..._.. - ~..
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EPA ____ ••

....-' 0ltW'
GC GCIUS ~C

1. Aaa4 • . ,. 1ZS.1CS "0
Z. Acus....U..... .. -- --- ,to 1ZS.1CS "0
So • -- lID .IM.~

«- lID "Gf. ,.,.
10k••• • ---- -- ,to 121.1CS itO
I.e..- - at.~

7••' ''- - "121.1125 -.-." .. ';
I. .to 121.1CS 110
I., ..,.. ,to 121.1CS "010.. rIP .... ,- ,to 121.1125 "0
n.' '" ... weene ItO 121.1CS "0
1a. • rIP .... ,to 121.1CS "0
1s. .....O"- .-. "' .. '30:.-. ....

1'02-
M. ........."......

". .. US,1CS
,1.-.0 ....,- ." US,1CS
1&.-.0 ........... ." 121.tm
17..... .,...... ..,....... .. US,1CS... .,..... .. .....
ft.' S lit Ik ,.,.... •• .. Ik""a. •• .._-"... ." US,1IZI..~ , ...... .. Ik ,.,.

'-'''''' '30:"60' a ........ .. 121.1GS
... 0 • 1Ot._ Ik ,.,. .-." .. 130:
.. 0 • --- .. Ik~

alO .....,..... lit ",1U4
".0

, ., ...~ .-. J. ,. 130:
ao •• ., ...~
-..0 4·......• 112 ..tGI
alO' .... .. I2I.tGI
at. 60••3• .,."." ... •n ....
-0.- I1t ..- .toa. I 'I ..... I1t .. tGI .10
MoDI ....... lit ...~
auo

11 __
101.-'112 "'''1121_uo .._- 101....112 ..... tGI

.,.~ .. ...... .,'....... as. tDC, tIZI
_U4 at uIdIw 121. tal ..
_DId • DOl""'. ..
.1,,14 ..... I ., Ik ,.,.
41.1.1-0' -..

B
.. at. to!

41,,1-01 ..... ., .at. ..
4_~*,..1t••_ .•.__. .. _._- .. 1M. ,v• ..__._.
.... v.D "'.id . - ~'12S ,--•.
... UoD: , ........ ...... n _.. ..-.. .. :::::: _.... .00:1• _~""""lll*. ..

:::: l=n___.n. _t>ClkI*'OPlll*•. ..
.~ ........ -
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EPA........,..-··
GC GClIIS

llOoI
101....
llOoI....

I2S, 1m 1----1
I2S, 1125 __._
I2S, 1m 1 -1
I2S, tQ5 I----{
121. tQ5 !----t
I2S, 113I---l
IZ5. 1m I----i------------,--+-------f-------+---l..... I.. .. ' •--.. ~s-.

• 2.~d_-__-------------------------------i
• o--.r ....-...-.--- ----.-.. ...-.---- -------.----....~---_...__ _._-_._-------_.._--_._--------_._-
.. D-«lIll' ----- ---..----------.--------------4
.. 2.40 s. ad
I' &.A-C' • -- •
• UC -
• Ie .--,

..

._-­._-­

.._-­

..._..._-
......-

sr. err u· ID2 1M. 1at 1---:--4
• A 110 125. '125 ..• .-..-_______ '10 I2S. 1m ..
• 'k • a•• ._._.... ··__· ·___ 112 IZI, 1m . _
II. 1 ,.... ._._.__._ 112 I2S. 1m ....__.. , I"""'" '12 '1Z5. 1125 ,-__
• 1 ••• __._._.._.... 112 I2S. 1m _._

'"~ 110 IZ5. 1m ..
.. • Q • lIClI I2S. 1m 1.---;
• 0lIcncJa_.. .. 101 1M. 1at .... 2. .. ' •
•. ' U'O'..QClt..d_....__.__._. .__._._..._ .._·.._ llOoI 125, '125 ..__..._

.. Po - ..---- .-----. '10 IZ5. '13 1----1• 1 ._ _. . __.__.•.._ .._ _ _ .._._. .• ._._. .. I2S. 1m
• a 4 .. __ llOoI I2S.II25n. •• 0 -_ _.._ _ __._. . . ._..__._.. - .._ llOoI 125, 1m
~ • II __. .•_._._.__...._.. ...__.. 101 125, '125
11 •• C •~ _.- -._ -.- _ 0" •••••••---- •••--.----•• - ••-.-. 10' -1.2'S. ,&;25
Ji'.. • ..ke _.__. _ _._ _. .- - --- _.__.._ eo, '125, 1115

IS.~~ - .•.•.•••.._-..----•._----..--.-..... .._," I2S, 11251----t
• ~ .. - ..-.----i IZl. 1 .. Q;n. f'Ca-tZn . lIClI __.._. m. 2. .. Q;
• ~ .. ..__._.___________ 101 >-_... IZl. 1 ~ Q;

• ~~-_______ .. ,---__ IZl. 1~Q;
• ~ .__._ .. >--.._._ IZl. s. .. Q;
II.~ .. ,_. ,__._ 101 __.. IZl. 1 .. Q;
.. ~ate ._...._.___________________________ 101 m. s. .. Q;

• P '.d IOC 125.'13 t-----t 1~ MIl;
'" PI ''0 IZl. '12S• • ._ llOoI 121. 1m 1---:--1
• ._,__. ,_. • .___ .10 IZ5.I12S ••
_. U7..T~'---_. . __l.------I ..."t----I
• I,.U3-T...D...... IlI1 Q4,.1IH 1~ ,.
.. T ••• lOt DI, tal ~ ,.
• ~ ID2 I2t.taI t---~..~ 1I .... "2 IZ5. II2S __ ........ ,.
.. t.U T _.___ 101 Q4,. lat !-__-I

• t.U-1' ...__ IlI1 12t."" ....s.~ ,.
• T I IlI1 I2t. IIH f----I
.. T • ••• IlI1 1M, ~----f
.. z.u' .rwd toe as. II2S 1----1
.. -.-0 101 Q4,. IIH !----t
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5. In I 13fi.3. paraJlraph lal iA revillcd
10 show lhat Ihe flllllc'\l of appmved
test procedures huve helm incorporated
by reference. into the regulation to read
as fonows:

1136.1 IdenllfJealJon of lesl procedu.....

(al Parameters or pollutants. for which
JDe1hods are approved. are Iisled
IOIether wilh leat procedure
descriptions nnd ~ft!renl:cs in 1"ahlnll
IA. IB. Ie. lD. and IE. The full text of the
refereDc:ed le.t procedure. are
incoIporaled by reference into Tables
1A.1B.1C.. 10. IInrllFh The ~fr.rr.nr.r.R nnll
.he .tan:r.S fnll" whidl IIU!y lin!
.Y3IIiLlltir. An! llivI'fI ill Il:IrIIllrlll'h Iltl ttf
dais ~ictn. '1111!1l1' It'lll Itrill:t'll"n'll lin'
iDcorpontled 81 they cxilll on Ihe dHy of
.ppnwal :lnd /I nulil:!! IIf /lny .:h"n,:I: ill
Ibese lesl pnK:r.r1l1n·!1 will Itr. .,,,hliAhr..'

in Ihl! Federal R~i5Ier. The discha~e

pllmmc:ler ~aluell fur which reporlll lIrr.
required musl be delermined by one of
the standard analylicallesl procedure.
incorporated by reCerence and described
in Tables lA. 18. Ie. 10. ant,) IF~ or bv
Hny alternale lest procedure which hal
been approved by the Administrator
under the provisions of paragraph (d) of
thia section and sectiona 136.4 and 136.5
oC Ihis Pari 136. lIndl!r .:t!rlllin
circumstances (It 136.3 (b) or (c) or 40
CFR Part 401.13) other tesl procedures
may be used lhal may be more
1IlIvllnhlll"nu." whl'I\ IIIII:h IItlll'r 1t':11
IIrIK:r.durr.s b;I~.· h(!lm "n:villll!lly
1I1111ntft"t1 lIy ,he· f(1-,:illflllll\ll",,"islmlttr
uf the Regiua in which the disdlat~cwill
nr.roll'. and pnn.'idinlllhll Oirnclnr nf thr.
Shih: in which such r1illC:hil~r. Willlll:I:llr

dlll!S oolllhjr.r:t In ,ht' U~ or Sitch
III1r.matr. lesl f1nll:nlurc.

6.10 § 136-3. paraKT"dphs lb) and (c)
are redesignated 8S Ic) aDd Idl and a
new parililraph IbllS added 10 itemize
Ihl' rerewnces which a~ -incorporaled
by reference- and 10 i~eDtir)' the sources
from which tbey ~y be obtained. A.
added. Ihe new para~ph (hJ reads 81
followa:

1136.3 IdentHlcation of test procedure..

(hi Thp. fun texis of !he mr.lhods (rom
Ihr. follow ins: rr.fr.tl'ftl:rS which nrr. cilr.cI
in 'rahle'll IA. Ilt K:'IU. aaJ Ii-: 11m
;nn"lN,ral,'t1 lIy rrfo r. lid" inl.. Ihill
n,....kllilln ;u,,1 n...,. I.........i.-I rtum II",
suun:eIIlJentified. All cosb cited are
~"hjrc:1 tn c:h;IOJ:t! _I masI I.. vI!rifird
rnlm Ihl' i,ulir';Ilrcl snuru-s.
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(e) Sample preservalion procedures.

container malerials. and maximum
.1Iowable holding time. for parameters
dted in Tables lAo lB. Ie. ID. and IE are

1131.3 ldentltk:atlon Df lesl procedurn.

01 onoroenoc 1UbWInc:.. .. ...Ior _ ......, _

ana Otheta. -.. USGS-TWA.~ 5. (),eper "1.
- US.~ s.r..y....".,. 01~
"'''''9101\. VA n202 I~ eoent ...... s.c-­
~ """""0 Oltocel. Pnces .. ...c.,ed •

01 .... "--loOn 01 0ltCl0I ANI#f«;tIA 0­
...- IIMOI- I'nce' 171.00. " ...... Iroftt: n.
~ 0.-. 1111 N. I'" k. s.. ".,
~ on~ Procaswlg l · ...... 2.

AIMncan Na_ S- I~~

•~ co.c>led .... 00IleaI oecopc _

" pr....., .. "-'0' COl .. Pert I•
....., I"h In nI fn'u.,tf ...

Nt A':I I , Ni. :"., , _ I_It
• ," , .~ Ita i__
......... A I:' ~ ..
001. __ -'-"" ...- 31",1)WE.
I oocIlncon A4JtoA lIOIy2.. MetItod ... prICe ..-­

5,-.I.~ ..... " ..~ I_I
.......... lIIlOO. __ ,_ ... W_ ",......

...- -- HKft u-nc.I~. PO. Il0o ...

Demend 1oIdlocl. Method end _ ...-.tlIe ....... 0.-.
C#poralat. 512 Well looP. ".0. eo. 2MO. c-..
~ ...........~ CNonne a.e.- Model 17-"­

..- "- Onon fIe-at 1ncDrpor.1ed. ..
~''''_021::J1.

c.oc-. loleIIlOCI 8501. Haclt tWdlooto 01 W­
...., pree ."...".. _ Hadl 0*"'CeI~. '.0.

c:amr- 10537.
tell EIeaode IoleIItod. IIlcMlneI Metttod~m.
..".",..,.. A4Jt0A~. MethocI ... I'rce ...­
s,,-.T~ ..... '1'''''' losel.

......, lor ~ I4eCI\ UelItOd lODe. u.ood end ....
0lemaI~. PO. eo. ••~~

II.-lOCI lor~. IoIelIlOd 1Cl34 HMdIlol* ...
u.ttlO4 end I'rce _ o-.c.t ee.-.
-. Cotor~105'7•

Method 8507. IoleIIlotI .., _ ........ __ ...

eo. ""'lAMIIrcI. CoIorIIdo 105».
..... 100II. HIdt tWllI:lclOk .. w-.~ 1WI.
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10. "...... IIonI U.S GeoIDoaI ..
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TWA L 0....., AJ. 117:1, «I ....
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7. In section 138.3 a new paragraph (e)
II added together with a new Table II
enlilled. '7able II. Required Containen.
Pre.ervatlon Techniques. and Holdinl
Time.:· to read as (ollowI:

11ae full texts of aD the telt procedurel
cited are avan.ble for Inspection at the
0f6c:e of the Federal Register . . ­
InformatiDn Center. Room 8301.1110 L
Stted. N.W.. Wa.hinston. D.C. 20408.
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prescribed in Table II. Any person may
appll for a variance from Ihe prescribed
preservalion lechniques, conlainer
nuterials. and maximum holding limes
applicable 10 samples laken from a
specific discharge. Applicalions for
variances may be made by lellers 10 the
ReaiOnal Adminislralor in the Region in
which the discharge will occur.
Safficient data should be provided to

assure such variance does nullJdvcrsl!ly
arreci Ihe inlegrity of Ihe sample. Such
dala will be forwarded by Ihe Regional
Administrator 10 Ihe Director of Ihe
Environmental Monitoring and Support
Labora lory in Cincinnalf. Ohio for
technical review and recommendations
for action on the variance application.
Upon receipt of the recommendations
from the Director of the Environmental

MUllilurins and SUI'I'url 1.lllmwlury. (hi!

Regiunal Admini5trlJlor mny grnnl H

variance applicable to the specific
discharge to the applicant. A decision to
approve or deny a variance will be
made within 90 days of receipt of the
applicalion b)' the Regional
Administrator.

TA8l.E II.-R£culA£o CONTAINERS, PRESERVATION TECHNIQUES. AND HoLDING TNES

eonc-'

.,

;.
"

....• ·Ir

Do.
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DD.

.. ,._.
-_. -------

Cool. 4·C. aaor....0$.0.._ _
Cool. 4 C
Coal. 4 C. 0 ..... _s.o.'.. ..

.• Coal. 4 ·C. pH~ ••

... .... HNO. 10 pH. 2

,......-.

. .110

p.G...._______._. 0._.

T...... 8acte".'___ CoIlorm.lecaland __. • . p. G _ __. .__._ Cool. 4-C. 0001"- -.s.o,., ._..__._ !loin.
5. F«::eI ..e;':C:CCl .•.•_.._._... • - ...-- p. G_ .._._.._....._ .._ ...__ ._110_...._. ... DD.

, ....-hagile T_:

~ =...--=--=~:::::::::=::~=::===~===_=~~~:~-=. :: ~ .::::~::::::::::::::::=:~::::: ~~4:'.-:.: -_ " __ ._ _.._14~
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M.~ orrv-n denWld. CIlItlol_____________ p. Goo _ ._.__ Cool. 4'C.._._ ---.. ._._._ 41 !loin.
t$. 0wnw:eI ooryven _fill p. G._._..•._ •... Cool. 4'C. ",so. 10 pH", 2 _ .•...._. 21 cPIys.
,..~ _._ __._ _ p. G _ _._._.__._ None _ed__. 00.
17. 0ll0riN. _ fftldueI._... -- P. G _.__.._ -.dD_. -. ---. ... '-"'__'_"_' ~-...,.
21. CoIar__..- •.--.-.. P. G_.._...._ .._.__ Coal. 4-C._.. ...- _ .._.._ 4I!loIn.
D-24. o,.node. ll*I and __ 10~ P, G Cool. 4'C. NIClK 10 pH., 12, Olg__ •.•.._ 14.,..·
a ........,. ._ P----.--- None __' 21 cPIys.
D. ...._....__... P.G.___ two.lOpH<2,~lIIpH<2 ._
a.~ I0I'l CPHI...•--.•- -- P. G__... . None __'--... .. ~ 0'''-...,.
21. a.lCjoldeIlland "'98"'C '*09""-..--------.---- P. G._ _._ _ _. Cool. 4'C. H,SQ, 10 pH.. 2__ - _ .. 21 cPIys.

..-:-
v..~Y1.------------------t P. G . Cool.n:. .._...__.. Z4!lo1n... u.a.y__ _. P. G • two. 10 pH<Z-. . 21 cPIys.
~~ 10. 12, 13. 1'. 20. 2Z. ZI. 21. ~. 32-34. X. ». Go 47. S1. sz. 51- P, G.. ..__•.110_. .__ __. ._

eo. 12.13. 70-72. 74. 75 ...... __~Y1""-W.
_ ..._ ..._._____ _ ...,. __. P. G .._.._... .. ~ Cool. 4': • .__ 41 !loin.
_.....-. P.G_. . .__...... CooI. ...I~Pl,SQ,tepH. 2 _._ 21""

.. .... P. G . Cool. 4'C ." 41 Iiours.

.'.0""11 .,.. G__. Cool. 4'C, H,SQ, III pHd a.,.,
4 Orgenic~___ p. G.. Cool. 4'C, 00. Pt,SO. 10 ,"<2 00.
M. O."""''''''.__ n p. G__.. F_----... Cool. 4'C ..~
..~~ f'I!llIe G 80Clle anlI._._...._.. None --'--. ----- ~ IlVMCIlIMPt-n.__. . _ .....__._.__.. , r:. "" - -_.. ..__ •~
.."'--__.._._.. G oNr---.-- __', Cool. 4''C.1105O. te ""0<1___ _ II..,.,

.. fIlloe;tlclna~ G "'-1 Coal.4'C_ .-_. .---- ---- • Iiours... fIlloe;tlclna. toW .._ P. G_ . .__._ Cool. rc. In,so. 10 pH<2 "_ a cPIys.
51 .--.. __ P. G . Cool. 4'C._.. - 7..,.,
SolI. "-"..-- __. -- p. G._. ..__ :.::....I ------- . -_ 4I1iours.

:~E=~~·-··.--.----..--.-...--.-..-..----.:- --'-"'-- :: !::.:~==-~.-~ .. ::.....1=:::... ... - =- =-:::.. __-':'1~:
et. a-a-.__..._ P-.-_•.- ...--.- -3 __ 110 --...-. o. ----o. ----.. II..,..... Sp.-c-....-. P.G. . _ ....... . ..._~ DD.

.. ......----. P. G • -. --- - - - ::-::-l 00.

.... P. G -_._ Cool. 4-C _ --.... -""-ID 17l11yt.
I pH>'.

~ _ ... p. G •--__,_. • - .:~ IlVMCIlIMPt-
_ - .. P .0 .-----1 Cool.4-C 3'.-
.,......- .. P. G'_"_'__"'~'None__'__ . AIltIwa.n T..".,_._ ._ ..... . P. G_... ._... _ Cool. 4"C__._ . __ ..~

"-1C4 pe ,-" ; I
IS. 1.... n. ~. ~. »-Go 45-47......... .,.15. 17. JG. TeIIlofHnelI~.. Coal.4'C. ooon. -.s.o,.. _. - - .. .._._.~ '4""...........~... .
.. 17.1O.1"v9MI*...- ....--. -- .. - ....- .. "" 1,.....·4't"~II~ ~'.Hl':u • ...,. DD
~ •• AcrQleIIl ~ -- - -- - . _ .....- ••., .... - •••..•..- . •...•• Cool. 4'C, 0 .s.o.••~ 1It' •• ~ ••.. i llu.
Z1:1O 53.17. 70. 71.1115." ........ u_. _. ---------1 0.T~ap '_j Cool. 4'C, 0_. "',$,0.'. _ _ .. __._.... 7..,. .....~

. I I 4O*""
7~ •.'~.. _...... ..----.-. -.' ... .do.. .. -_.... .. ---J _..... .. _. _: 7=-.........
... 17." 50-52. ",.,...__" • -110__ _._.__"j Cool. 4'C _ _ _. 7..,. -......: :}.

. I 40*" .....
! i "'K'IOft,.

72-74.__•••..- ------.. - .. 110 _ Cool.4'C. .o -.s.o,· .. _I DD
-..z. PClls"~ . . - _..__._ _._ Cool. 4 C. . __ _ _._.... DD.
SolI. 55.15. II .........__ ....,~ ..--------.-.., - _.110_.•._ .•.__...• _",_,_ Cool. 4'C, OllOl". JU,S,O,'_. -.-. _.. __.•... Do
'. I. S. "'I. ». 33. sa. St ~ ..-' 110_._ _.._ _._- 110 .. --_ .. - - _...... Do.

"rdt0C0lftl0nlt ••
'5.11.21.:11. 7~ _ .......__.__ ..... _.. . .... ..... 110
3. 3$.:17. 1O-a:J.•l~ IlylIiClQltlol." _ _ -._•.. -. .., . 110 . . ..
~. 'COD . . . _._. ..__ ._ -- - ..-. - _-_._.- 110 ..'-"
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a. Appendicn A. B. and C are added to
Part 136 to rud as followI:

APPENDIX A TO PAKT13S-ME11iODS
FOR ORGANJC QlEMICAL ANALYSIS OF
MUNlCPAL AND INDUSTRIAL
WASTEWATEJt.

Medaod 801-Purpable HaJocarbooa

J. Scope ondAppJiCIJlion

1.1 nua _thod coven tbe detenninatlon
ora purgeatlle halocarbon••

1be followiDI parameten may be
determined bJ this method:

....- STOAET CAS No.No... . . .
• • &su • =--_.._- :12101 ~.............--- .......-.- :l21CM 75-1J-1

• _.- .... -._.. ~"
,...,.,

e-_adtID* .. ._......- :12101 M-n-,
o • .. w. ...... -, --,D. .- -_. ... ~11 ~~

1-0...........--
).tSJI 1llO-JW

()llaoaIDoIa -- 22101 .,~

0 ....... ,..,,
' ....'04

2211111 ''''''''1 :t«531 ~1, J.t5II
"

5U·~1t.4-Od.- Jd71 '~7
Cu In e • • )411I 75-71...
1.1-OId*iU...... ,.. ~
1,NW• .- :t«5J1 1074-1
",WI! e ...... :t«501 7S-»-4.... SIlI<II ,......
1,IoOdreC4Y4 I

,.., ,....,..
"U-C:clJ3Y.4 :anlM '001'.0'"....UOI:l .0 I ~ '001'................. 34G:I J5.GI.I
'.t.U-T ).tStI ~
~11 r_ ~JI '27·''''
"'''''''Ttldrel I • SotIlII "......
"'t.l-Ttld"I.e • ItStt 71-*1
Ttl S .Iue • '10 JI-O,..
T ....., • :t«4I 75-eI-4
,... dl2eII?f ' .,,, 15oOt....

1% Thlala.,.,.e and Inp"I
daramatopapllic ICC) method appUcabie to
!be detmnmatims of tine compound. Uated
aboft In IDUDicipal and indUitrial dlacharaa
u JIIOYided aDder 40 CFR 138.1. When thJa
method II aed to analyze unfamiliar aamplel
for UIJ' or aD of die compound. abov..
ccmpoaDd kSeDtificaticml .bould be, ,
.upported b,.t Iea.t one .dditlon.I •..
quaUIIUve tedmiqoe. nul method de.erIbe.
uaJJtical CODditioal for ••econd ,a.
cbromatosrapltic: collllDD that can be u.ed to
c:aafirm meum"elDtl\lIlD1de with the

primary column. Method 1124 provides gil
chromatograph/mall lpectrorneter tCC/MS)
condition. appropriate few the quaJilalive and
qu.ntitative confmnatioa of results lor most
of the parameten Ii.ted abon.

1.3 The method dettclioa limit (MOL
defined in Section 12.1) I for each parameter
i. Ii.ted in Table 1. The NDL for a .pecific
wastewater may differ from those lilted.
dependin8 upon the nal1lre of interference. in
the .ample matrix.

1.4 Any modifiatiOD of Phis method.
beyond Ibo.e expreuly peraUued. Ihall be
considered a. a m.jor modUtCltion .ubject to
.ppllation and approval of .ltemate teat
procedures under 40 CFR 138.4 and 136.5.

1.5 This method b restricted to use by or
under tbe superviaion of anal)'s..
experienced In she opentioa of a pUTJle .nd
trllp .yatr.m and a .a. cIlroG.htJrTaph and in
the InterpretaUlJl1 ofau darPmaStJRt'lInta.
FAch .nely.1 mUit ~tratl! tlwo ahilit~· Sit
aenerate acceptable ra-lta with this ""'thud
uaina the procedure deaaibed in Section U

Z. Summory DIMethod

U An inert ••• it babbled throu8b • So
mL wlter IImpJe coataiDed ill • specilUy­
dealped PWIinI chamber .t ambient
temperatura. 1be baJocarbc.. an efficiently
lranaferred from thea~ phase to the
v.porpb.... 1be qporla.-pt throuah.
sorbeDttrap where the~ are
trapped. After ptJlJiJllla CIIIIIIIeted. the trap
II bated and bac:Id1lasW willa the Inert 'II
to desorb the baJocarbaea CIISIo ••••
c:hromat0p8p1Uc coho-.....
chromat0p8" lalelllpen'" JII'OII'Immed 10
tepa..... the~wIeicb.re then
detected with • baUde rpecific detector... •

1.1 The method prowidea U optional 1111
chromat0p8p1aJc CDI.- diet IDly be help'"
In reaolvm, the COIII~of internt fl'Olll
IDterferencea that IDI)' OCCIW.

3. Inttnfe,..nca

U ImpurilJea In the JIUl1le '" .nd
Ol'l.nlc: compounda outpuiDa froID the
plumb!nl.bead of she trap IICCOUI1S for the
majority of contaminaticla pnlbleml. The
.n.lytlcal.y.tem mUit be daDonttnted to
be free from contamination ?lDder the
conditione of the analysis b, runnina
I.boratory reasent blaDb II delQibed in
Sec:tlon 1.1.3. The use ohca·TeDon plastic

lubing. non·Tenon thread .ealants, or Dow
controllers with robber componenll in the
purse and trap .ystem .hould be avoided.

3': Sample. an be contaminated bJ
difiusion of volatile 0lllanics (particuJady
nuorocarbona and methylene chloride)
throullb tbe I3eplum leal into the N.
durina shipment and .torase. A field reqS
blank prepared from reasent w.ter aDd
carried throu&b the ..mpling end bandIiac
protocol can serve II a check on .uds
contamin.tion.

3.3 Contamination by carry-over c:u
occur whenever high level .nd low IewI
aamplea .re teqUentially analyzed. To~
carry-over. the puralng device and .....
ayrinRt! m",t be rinud with rellIeIIt ....
betWeetl aample Inalyaea. Wbenner_
unuaually C01ICenSrJlted Nmple is
I!nmuntenocL It ....HIIcII... fulln-eel hJ _
lnal)'''' of rujlells W.Ser 10 check for au.
canl.milUllioft. Fur aampln conlainlJw Ie,.
.mounS. of .ller·anluble malerials.
.u.pended IOlicU, hillh boUilll comJlOGllld- _
hip 0l'lanoba!ide levele. it IDI)' be~
10 wI.h out the p1UIina device with •
deterpntlOlution. rinse it with di.tiIW

. w.ter. ud theD dry It In • 105-C ova
betweetI aDa!JMs. The Inp .nd other,.,...

- of the .y.tam are also .ubtect to
contamination: therefore. frequa!t babo.t
nd paraInc of she entire l)'ltea lSIIJ ..
reqaJmL

(.Sol"',
U 11Ie tollicity or cardnopalci2)' .,e.r.

re'ant ued iD this method baa DOt'­
precJaeIJ dermed; bowner. each ch • .1

compound aboaId be treated II • pa«-iaI
bulth hazard. From thl. YiewpolDt. e••lfp .
10 thew chemica" mUit be reduc:ecllo ...
lowest poafbIe level by wh.tner_
.v.nable. nc laboratory II rapoaaJhIe'"
IDIla"lnIDa a CUrrenI .w.reaea me of
OSHA repJaUona rea.rdinl tine 1If.
hendlillt of the chemical. specified In dlia
method. A reference file of materiaJ daIa
hendlina .beell Mould alao be made
.v.llable to aD penonnel involved In tilt
chemical anelyait. Addition.1 referenc:ea 10
laboratory IIlety are available and he..
beeJlldentirJed U for the informalion of the
analyst.
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4.% The followinlt p;lrnmrlcrlO COYl'l'1:'d by rqllivlllrnl. Thil column wall ulOrd In IIt:vrlnl'
Ihi. mrlhocJ hllvC' lu:"o 'I'nlalivrly d"...ir..... Ihr nU'lhml Jl"rrnrmnne:,! 1IlnlrOleni1l in
"' I<nnwn Clr .1I1IIu·,:h·11. IlIun"n ur ol/lmm"I;". s.-c:liltll 12. (:lIi,I.·linc·. lur IIIl' 11I'1' "I nlh'rIUth'
,.",rr.io.." ..o.: "."rlllll' "·ltlII·f,lnri.I,·. ""IIInlll IIIII:L inKlI "n' l'mvllll'ell" ~'c:linll III I.
c:hlorufonn:-I.4-IIir.hlllnlh"II7.I!nl!. nnel Yinyl S_1.Z Culllllln 1--6 rt Innll" 0.1 in. I\)
chluricJe. Primury .1"neJnnilo III IhclIf: Itlkic .lelinlclIll .1t,,·1 tlr MI"... 11Ill:lwcJ wilh
compouncJ••hu~lcJ I." JlM'pnr"d io II hood. A dM"l1lil:lIl1y hllhllccJ n·"cl"nr. un I'uru.il.':
NIOSUJ),f£s'a. arpl"Ct\,.d 1('''' J:iS rrsplralOf IlOO '1:11 m~$hl (>f t'qul\·a),rnl.
• hould be wum whrn Ihe an'lly.1 hlcndlrs $.:I.J Ucleclur-E1ec:lrulylic cU/IIJuCllYil)'
hlah concentration. ol.lhese loxic compounds or microcoulomelric deleclor. These Iypes 01

• deleclors have proven eflecllve in Ihe
5. Apparatus ond Mol~no/. .nal)'.i. of wulr.wlller. for Ihe pal'llmelers

5.1 SamplinS equipmenl. for di.erele lilted in the Icope (Seclion 1.1). The
NmpliJII. electrolylic conductivily delector wu uud to

5.1.1 ViaI-zs,mL capacity or I'raer. . develop the method performance Ihllemenl.
eqalpped with a .crew cap wilh a hole in the in Section 1%. Cuideline. lor the u.e 01
center (Pierce #13075 or equivalenl). .ltemlle deleclon Ire provided in Seclion
De\e,.ent wash. rin.e with tap and diltilled 10.1.
w.ter••Dd dry all05 ·C belore UII. 5.4 Syringes-S-mL IIll1S. hypodermic wilh

5.1.% Septum-Tenon.faced .ilicone Luerlok tip (Iwo eachl. if applicable 10 Ihe
(Pierce *tZ72Z or equivllenll. Delergent pUl'iing device.
w.sh. riMe wilh lap .nd di'lilled waler. and 5.5 Micro syringes-ZS·IlL. 0.006 in. ID
dry .1105 ·C lor 1 h before u.e. needle.

U Purse and Irap syslem-The purae and 5-0 Syrinse Vlllv~1·way.wilh Luer endl
trap l,-stem conli.tl of Ihree separale pieers (Ihree each).
or equipmmt: a PUfJlinJlllrvil:l!. Irnp. nnd 5.7 ::;yrinllr.-5·ml~ tlll.-Iillhi wilh "hili-nil
desorber. Several complele sy.leml .re now valve.
commercially n.iI.ble. 5.8 BoIII~15·mL. serew-eap. with Tenon

5.2.1 The purain,l device musl be dl!siRtVd cap liner.
10 .ccept 5-mL .ample. wilh a water colUlllA 5.9 Balance-Analytical. CIIpoble or
.t leaat 3 an deep. The gaseoul hud Ipace accuralely weighing 0.00011.
be~ee1l the w.ler column and the trap must
have 8 total volume or les. than 15 mL 11le s. Reagents
PUf1lC pi mual pa.. Ihrough Ihe w.ler 8.1 Re.senl wlller-Reaseni WilIer i.
column .. finely divided bubble. wilh • defined .1 • WilIer in which on inlerferrnl i.
diameter of leu than 3 mm .1 Ihe ori,in. Tbe DOC observed al the MDL ollhe parllmelen 01
pur'Ie ... must be Introduced no more IhlD 5 interest.

. mID from the bale ollhe Wiler column. 11le 1.1.1 Reasent water can se senerated by

)
\ plltJiDs derice ilIultrated in FiSUre 1 meell panilll tiP wlter through I carbon filler bed

these desip aiteria. CDlltainin& .bout 1 Ib of activated carbon
s.u 11le trap mUlt be It leut 2S em 1011I (.-aJtrlIOrb-300. CaJaon Corp.. or equivalent).

UMl haft 811 inside diameter of alleut 0.105 ..1.2 A water purlficalion ayllem
IlL 11le hp mu.t be packed 10 conlaln the (Millipore Super-Q or equlYalenl1 muy be
lo~ aUuimum lenalh. of adaorbentJ: 1.0 used 10 lenerate reasenl water:
an of methyllilicone COIled p.cJdna (Sedioa ..,.3 Reasent weier may .1.0 be prepared
1.3.3). 7.7 em oI2.~iphenylene oxide bJ hailllll water lor 15 min. Subsequenlly.
polymer (Section U.%J, 7.7 em of Iillca pi while maintalnins the lemperalure.1 80 'c.
(Section 8.14}. 7.7 ern of coconul charcoal bubble. conl.min.nl·free inerlaal Ihroullh
(SectJoa L3.1J.lllt I. not neee.aery 10 ,.. the w.ler lor 1 h. While .lill hoI. lran.fer Ihe
8ft8)yze for dicblorodmuoromelhane. the waler 10 a urrow mouth .crew-eap bottle
charco8I CaD be eliminated. .nd the polymer aDd 1e.1 with • Tenon-lined seplum end cap_
NCtJon ....1Iened 1015 em. The minimUID 1.2 Sodium thio.ullale-(ACS) Granular.
apedrtcationa lor Ihe lrap are iIIullraled in L3 Trap Maleriait:
f1Iure Z. L3.1 Coconul chlrcoa~/10me.h .ieved

I.Z.S l1ae detorber musl be capable of 10a mesh. Damebe)' 0Je1le7. CA-580-28lol

~
-tiDI the trap to 111O·C. Tbe • W-atl or equlv.lent.
.ection of lhe trap Ihould not be L12 2.~Diphenyleneoxide polymer-

.tad wper than 111O'C !Ind Ihe remaini,. Teux. (flO/eo mesh). chromalOlfaphlc (trade
MCtIoIIs abouId DOl exceed 2OO'C. 11Ie ar equlvaleDL
deaor_llJuatraled In Fiaure Zmeell these I.U Methyl.lllcone pac:k~OV-1
desfp erlleriL' 011 Qu-omosorb-W (flO/1IO me.h) or

&.%A l1ae parae end lrap .Yllem m.y be ecpiY.lent.
.aaembIed .. 8 separDte unit or be coupled 10 U4 Silica Je~/flOmeah. Davlaon.
a IU chramatopeph IllIIu.trated in F''IUftS """5 or equlY.lenL
, aDd 4. U Meth.noJ-Petlldde qu.llty or

U Cu daromatOlfllph-An .ulytlcal equlYalenL
.,-.tem COIDPIeIe wllh • temperalure U Siock .Iandard solullons-Stock
ptOII'8lD1D1b1e pi cbromalovaph luil.ble standard solutions lIIIIy be prepared from
for em-c:ohtmn injection .nd all required pure .tand.rd m.t.rial. or purchased aa
ac:ceaaories including Iyrinaea. .nalytical certified lolutlons. Prepare .tock Ilandard
columns. paes. deteclor. and Itrip-chart IOhIlionl In melhanol u.ina ....yed IIquidl
~_ A data .yllem il rrcommendedfor . or pse••••ppropri.le. BecaUIe of Ihe

. mea.urinI peak.re...··· 1olUc:ily ol.ome of Ihe oraanoh.lides.
') 5.3.1 Column 1-311 long x 0.1 in. m primary dilulionl o( these maleri.llihouid
..I.inleu ateel or .1.... pocked with 1~ SP- be pc'epared in. hood. A NIOSfi/MESA
1000 on Carbopack B (60/80 melhl or .pproved IOlUC .1. re.plrator .hould be used

"larn It~ ...... Iystlumdl,," hillh r.onr.rnlrHlioM
..I ....:h aalrnsl..

a!l.1 """,,,. "Io"uI \1.11 lUI. III IIIl.rl"m"llnlll
.. IU "01.,..-..1_1"...1""I,,·rrlll YlIIUIIl\llric:
n"..a.. AJnw 11". n".1< III Rillml. un.lllp(lC!rrd.
lu' .10.... 10 min ur unlilnllllh:llhlll welll~d

lurf;,Ct!f h r dri~. WI'llo:h lhl' nuk \n Ihe
n....l""5tJI ....

6.5.% Add lhe ••sayed reference m.lerilll:
65.%.1 Uquid-UlinS II 100 lAL Iyrin.e.

immediluJy add Iwo or more drop. 01
lI..yetlrekrence m'leriallO Ihe nlllk.then
rew. Be sure thallhe dropi leU direclly
inlo 1M aIcoboI wilhoul conlaclina the neck
01 the flask.

6.5.%.% wses-To prepare .tandard. for
.nJ of t2e aU halocarbon. Ihal boil below 30
• C IbrODCXllelhane. chloroClhane.
chlotomrfhaDe. dichlorodifiuoromelhane.
Iric:h1ordJuoromethane. Vinyl chloride). fill.
SomL ,oped laa-tight syringe with Ihe
referena! .un«brd 10 Ihe S.().mL mark. Lower
the nee4e &0 5 mm above the melhanol
menisaL SJowly introduce Ihe rererence
.11Indart above Ihe .unllr.r. Ilf Ihl! liquid (Ihe
beaY)' pi W1II rapidly dissolve inlo the
melMDIQ.

6.5.3 ~ah- dilule 10 volume.•Iopper.
Ihen am by illvertilll the n..1< lever.I Urn...
CilIcWa1e lbe CODCentraliun in lAa/IlL Irom
the Del piD • welahL When compound
purity is _red to be tl6~ or srealer. Ihe
weipl QD br used wilhoUI correction to
calcuba lbe cooc:enlralion of the .Ioek
sla~e--n:iaUy prepared Itock
It.nda_ caa be used II .ny concentration il
they .re artiF'.ed by the manuraclurer or by
an iDder" "' aource.

a.s.4 Trusfu the Ilocl< .I.nd.rd lolution
inlo • T~1ed acrew·cap boUle. Slore.
wilh IIliamaIIIe.dlpac:e. at -10 to -2O'C
and proIIlCl rr-IiahL

L5.5 Prepare fruit .tandard. weekly lor
the silt pses and Z<hloroethylvinyl e\her. All
olher~ mu.1 be repl.ced .fler one
month.« _ if compari.on with chedc
.la~ iDdoaIla • problem.

llJS 5B:aDdary dilullon .Iandarda-U.ina
Ilock ....... aoJutioM. prepare second.ry
dilution srudarda ill methanol that contain
the CD • r:ls 01 inlerest. either lin81y or
IDiUtl 1cIfdJacr.The aeeondary dilution
.tandard..l....., be JftPlIred.1
conc:ea.......... daat Ihe aqueou.
calibra..saa.dardI PftP.red In SecUons
7.11 or7.&.1 wi! bracket the worldna flllIe of
the aaaIJk-IlJlleIL Second.ry dilution
~...-.sbe 110red with mlnllMl
beadsp.R .11II should be checked frequenlJy
ror...~dtaradatloa or evaporallon.
~ ,nor to prep.rina calibration
.la .....

1.7 QaialIJ c:aatrol c:hec:It sample
COIlCIfIIIIr*-S SecIioft 8.2.1.

1. CtJBbnItiDe

7.1 ABembIe. purJe and lrap 'yllem
lhat meets the spec:ilication. in Section 5':'
Ccmdilioe!be np ovemiahl at 180 ·C by
baclnushac with ulnerl gus now olal IUlt
20 mL/mi& Coadition the Irllp fur 10 min
once daiJJ prior 10 use.

7.2 Camed the purp and Irap .y.lI'm 10
• psc-....... The gas chromaloaraph
mUll be.,-alal ain,lemperalure .nd now
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rate coodilions equivalenllo Ihose given in
Table 1. Calibrale Ihe pUllle and Irap·gll
cluomalOJraphic syslem using either Ihe
extemal standard technique (Section 7.3) or
the iatcmalstandard technique (Secllon 7.4).

7.J Exlernal standard cillbrition
proced~

7.J.1 ~pare cllibralion slandard. III
IIlimiDsm of Ihree concenlration level. for
eadl puameter by carefully adding 20.0 flL of
ODe ell'~ secondlry dilution .tlndard. 10
loa. 500. or 1000 mL of reagent water. A 25-~L

IJriDp with a 0.006 In. mneedle .hould be
ued for this operation. One of the external
.taDcIards should be all concenlratlon near.
bat ahowe. the MOL (Table 1) and the other
c:eoceutratianl .hould corre.pond to the
expeded nnae of concentrllion. found in
raJ sampIa or should define the workins
ranace 01 the detector. Theae aqueous
alaaclanlol CIOn hr. "hl1l·.1 III' III :!4 h. if hrlll in
_&rei NI. _i1h 7.'·no hrntl.l'lII;r nl
de.211Jed in Sm;lilln II.::. Ir nul "II "'"n·d. Ihl~y

III_I I... diacanlfotl ..r,,·, I h.
7.3.% I\nal)'U! rlll:h ':Illihfllliun IIlllndllnl

........diai to Sectiun lU. lind Illbulille peu"
beilbt or ara respon.e. versus the
c:uw:eub.tioa in the .tandlrd. The re.ult.
caD be aed to prepare. calibration curve for
each ClD'Dpound. Altemltively. if the ratio of
I~ to concenlration (calibralion flclor)
lsa coaa\aDt oyer the workins range «10%
relatiwe modard devill\iun. RSD).linearity
thrvaP the qin can be a..umed and the
awnp ntio or calibralion factor can be
ued Ie place of a calibration c:urve.

7A IDtemal.landard calibration
proc:edw_To use thilapproach. the analyst
.... .aect ODe or more internal.tandanil
tMl are .aaiJar In analytical behavior to the
e_" CW" ole oflnteretL The analyst mUit
fartberdemonstrate that,lhe mea.urement of
1bc IlltemaJ llandard ia not affected by
DIIdIod _ ..trix intmerenen. Bec:aUII of
tIlae s-itationa. no internal atandlrd can be
..estell that II applicable to aU samples.
1\e _. wnda recommended for use aa
,,"ople apikn in Seclion 1.7 haye been
1IIId~ aa inlernal.tandardl.
beca..ollhelr pneraUy unique relenlioD
tIML

'A.t Prepare calibration .tandanilat a
... 01 three conuntratlon !eYe" for
... ,...eter of interest u deteribed 1ft
Sectka7.J.t.

7A.Z ~re a .pllt/na solution containlnl
nell oldie IIltemal .tandards Ull.. the
..........w cleaaibed in 5ect1ont U and U.
II".---.nded '''-'the secondary
dDatIaa .w.Iard be prepared at a
tGWOitiIII..... of 15 "almL of each Internal
........CllIIiIpOund. The addllion of10 J&l. of
... .c..dard 10 5.0 mL of sample or
c:dIInIiaa standard would be equivalent to
3DNIL

7A.S ADaIyze each calibraUon a'andard
WCbllic51c 10 Section 10. addina 10 1&1. of
liderii8I__rd .plklna soluUon directly to
the IJriaIe (Section 10.4). Tabul.te peak
heilht or aree rapon_ .,atnat
c:oaceatratioa for each compound and
IDtauJ 1tUd1rd. and calculale response
flidor'J PtFJ for each compound u.i..
....... t.

Equtioal.

I.....Kc.J
RF- ~--'---'--

I......KC,)

where:
A. - Response for Ihe parameler 10 be

mellured.
A ..-Relponse for the inlemll slandard.
C,.-Concentration of the Internal

atandard.
c.-Concentration 01 the parameler 10 be

. mea.ured.
If the RF value OYCT the working range i. a
con.tant «1~ RSDa. the RF can be
a..umed to be iJnvi.a.DI and the average RF
can be used for calculations. Altemalively.
lhe re.ult. can be used to plol a calibration
cur". of response ratios. AJA... v•• RF.

7.5 The woriiDc ab'bration curve.
...lIlihrnlilln fnclnr. 111' RF muat h.. vI!rinr,J nn
I'"d, wu....inlll..' hy ..... mrn"ufI'IIIl'nl IIf ..
\JC: dll'c:I, ""n'loW.

7.5.t 1'no(>Il.... ' .... Qr. r.hr.c:1. .1I1l1ph· II.
111·.I:riIN·d in Scodilln~

7.s.: Anlllyzc tho. QC c:f",,;k 1I1111ll'Ir
accordinato Sedion 10.

7.5.3 For eadJ parameler. compare the
response (Q) widt the anespondina
calibration lcaptana aileria found in Table
%.lC lbe responses fell' aD paramelers o(
inlere.1 fall wilhiD the desianaled rangea.
analyai. of actU&! saJDpIu can begin. If IIny
individual Q fans outside the range. proceed
accordina to Sectioa 7.5..4.

Note: The larp Dumber of paramelera in
Table 2 preseDI a substantial probability that
one or II\OI'e wiD .at-' the calibraUon
acceplance ailaia wt.m.n parameters are
analyzed.

7.5.4 Repeat 1bc tal oaJy for tho.e
paramelm that failed 10 meet the calibr.tion
Icceptance ailaiL If die response for a
parameter does .at fall willain the ranle In
thla aeccmd test. • DeW cah"bration c:urve,
calibration factor. or RF_t be prepared (or
that parameter- -=cdiDI to Section 7.3 or 7.4.

.. Quality ConIroI
1.1 Each labonlGrJ'dYt Ule. thia method

II required to operale • r-at qualily control
prosram. The m nqairement. of 'his
prosram conaisl iDitill demonltra\lon of
laboralGrJ capalliJi~ud _ onsoina
analyall of tpikaI ....... to evalulte and
documeDt data~.ne laboratory mu.t
IiIIlntala rec:arda Ie .,......t the quality of
data that la JeIlIfttell. 0at0iIII data quality
checb are ClOIDJIINCI wid! establi.hed
per(ormaDCe c:riIeria Ie determine If the
reauit. of anaJy.s ... the performance
charactlliltk:a aI dae _Ihod. When reaults
of sample spikes iDdicale .typical melhod
performaDee. a .-lilY caatrol check
Itandard mast" uaIJad 10 confirm lhat
the meaauremesdll were pedormed In an In·
control mode orepa.....

1.1.1 The."'"__ make an InitiaL
on~tlm.. delDClDSb'a1ioa of the ability to
senerate acceptable KlCIIanC1 and precillon
with thl. method.11ais .bility II e.tablished
aa de.cribed 1ft Sec:tica.1.2.

8.1.2 In recor:ailioa Gladvances Ihat are
cecum", ID e:tan.atosraphy, the analyat i.
permilled cerUiD options (detailed in Section
10.1) to lmpro'ft die Rparationl or lower 'he
cost of me.aure-.aas. Each time such a

modinc.hon i. made 10 Ihe method. the
an.ly.1 is required 10 repeat Ihe procedure in
Seclion 8.%.

ll.1.3 Each day. Ihe Inaly.llDUIt anal)"U a
reaBent waler blank '0 demonstrate thai
inlerferences Crom the amtlytical ~1em are
under conlrol.

8.1.4 The I.boralory mUll. on an onaoina
blli•.•pike and analyze a minimum ollO'!' of
all simples to monitor .nd eval..te
laboratory dlta quality. Thl. procect.re is
de.cribed in Seclion 11.3.

1.1.5 The Iaborllory mu.L OIl ID 0ftI0ina
bui•• demonstrate IbrouJh the aJIIlJ-s ol
qu.lity control check .Iandards dUll die
operation of the meuurementl)'SleDJ is iJl
conlrol. Thl. procedure i. described ill
Section 8.4. The frequency of lhe dIeck
atandard analyse. i. equivalent to1" of aU
aamples .nalyud bUI may be reduced If
"I,il.l· n·l:lIvr.riC!& (nlm "llInplr.lISectian U)
111...·11111 "IH'I:lfil'lllllIlIlily 1;(1111"" ailrria.

".1.11 ·n... I,.INItI'lllry 1111I,,1 main'­
III!rfllrnllllll:I' rl!(:lIfll" 11I11IH:UIIl..... lbo- qualily
IIf dllill lhllt il Jll!I\l~r"II"". '11,1.~ is
tll!.cri'"~tl 1/1 Sc!(;liUII 8.S.

U Tu estllblish Ihe ability to ae-ate
acceplable accuracy and precisioa. die
anlly.t mu.t perform the rollowial
operation••

U.l A quality conlrol rQC1 dwcl ..mple
concenlrale i. required conla,rUIII eeda
parameter of inlerelt at a conc:eatrabClD ol10
~a/mL in melhanol The QC check-.­
concenlrale mUll be obtained rn- die Us.
Environmental Protection AamcJ-.
Environmental Monitoring and 5.ppDrt
Laboratory in t:incinnati. Ohio. il'aftilable. U
not available lrom Ihalsoun:e. die QC cIIeck
.ample concentrate mUll be obtaiDed '"­
anolher external source. Ifnot naiJabIe from
either .ouree above. the QC c:beck .-pie
COIICentrate mUit be prepared br die
laboratory u.ina .tock .tandank prepared
independenlly from Ihose used ...
calibration.

U2 Prepare a QC check IUIpIe 10
conlain 20 flaiL of each parameta '" addma
200 J&l. of QC chec:lt sample c:oacmtnte Ie
100 mL of reasenl water.

U.J Analyze four 5-mL aliq.ots • die
well-mixed QC check ..mple 1ClCllC", 10
Section 1D.

U4 Calculate the aYerqe la:owe) III
In 1'I1L. aod tbe atandard deYiatiDD..die
recovery (a) In "a/1. for each ......,of
interest ual", the four 1'1I1I1...

a.u For each panmeter~a...1
with the cornsponclilll acceptaace aiIeria
ror preci.ion and accuraC!.. rnpedi"".
found in Table z.1f. and X fell''' .......
of Inlerest meet the acceptance aiIeria. die
.yslem performance II acceptable ..
analysls of actuaJ sampl" can "..,
individual. exceeds the prec:iIila .
any Individull t rall. outaide dse ,.. far
ace:uracy. Ihen the .y.tem pedor..-e"
unacceptable for that paramet&

Note: The larae number or paramda'a III
Table 2 pre.ent I .ubslantlal pnbaIIiIit)' thai
one or mON! will fail al lea•• one at ...
lIcceplance crilerill when an~ are
anal)ozed.

8.1.6 When one or more of die parameters
tested fail at lea.t one of Ihe at:a'ptl8Ce
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, ) cril«ia. Ihn Iln"lyal n,ual rn~ 1ICDIh1i1l1C
10 Section Ull,1 ur lU.lU.

aU.1 Locale and c:orTed the IOW'Ce of
the problem and repeal the leIl rot aU
para.JDelers 01 inlerell beginnina wilh Seelion
u.1

a.z.a.z Beginninl wilh Sectioa a.u repeill
the lest only lor Ihose panme1crlthal failed
10~ aileri•• Repealed faiJure. however.
wiD conrum a aenenl problem with the
.......amenl ')'Ilem. U1hia oc::c:an. Ioca Ie
aDd correct Ihe 1Oun:e of lhe pnIbIem .nd
repeet Ihe le.1 lor all compounda or inlere.1
beJiaainI with Section a.u.

U The I.bonlory mUJ1. OD aD OIl8oins
bail. .pike al leuI10" of the aampIea from
eed sample .ile beinll monilored to a..e••
KaIAICY. For labonlonel aD&1Jzinl one 10
tal sample. per month. at least ODe spiked
sa.-ple per monlh i. requiJed.

L3.1 The concenlraliOD of the .pike in Ihe
..-pIe .hould be delermined II follow.:

L3.1.1 If. a. in compliaDc:e ~Ioring. Ihe
coacentratlon of a .pecific p&ramela' in Ihe
lUIpIe I. being checked apiMt a rerulalory
coacentrallon limil,lhe apike abouJd be al
tbat Iimll or 1 10 5 times JUabcr 1baa the
bec::ftFound concentralioa delamined In
Section 8.3.2. whichever conc:aatralion would
be larJer.

L3.1.% If Ihe concentralioa or a apecifie
penmeler in Ihe Nmple. DOl beiDI checked
apinll a Iimil lpecifiC 10 thaI perameler. Ih~
.pike .hould be al 211 /Aa/L ew 1 to 5 timn
hiaIaer Ihan Ihe bac:k1lfOUDCl CIlIIICZDtralion
ddamined In Section u.z. wilidIcyer
a-cenlmllnn wnuld hr.laraer·

&12 Analyze one~......UquUI lu
~Inr. Iht! b8dtJfOUDd -=--rnlion IBI
.,_ell pan.mr.lrr. If 1M'Cr.UAIY. fII?'Pft"' II

__ QC check Nmple CIlIDCCDInte (Seelion
&2.1) appropriale few the blld&t0iDd
a-:entrationa in the N ..... Spike • second
s-L Nmple .liquol willa 10,.L or the QC
dIeck IImple concentrate.Dd analyze illo
determine the concentration after .ki"l (AI
olach parameler. Cablate eecIa percenl
ftQJYery (P) 81 100(A-8)5fT. Where T I. the
lDowD true v.lue or the apib.

u.3 Compare the percal .ecuway (P) (or
eech panmeier with the c:orrtspODding QC
KCeplance crilen. foaad ill Table Z. TheH
.a:eplanc:e criteria were calcalaled 10
IIIdude an .UcnqIQ far mar ill
_auremenl orboth ...bidaroed and
IIIPib concentnlionl, &1 • C a apike to
bec::qround ntia 011:1.11IiI mar will be
KlCDUDted for 10 the extalt .... Ibe analylt'.
apike to back.,ound ntia approechet 5:1.' If
.....nr w., pedarmed at a QIUCEIItralion
Iawer than 20 NfL the""" _I lite
..... the QC acczptaDcR criIeria iii T.ble z.
_ optlon.1 QC aa:ep1&DCe crikria calculaled
... tha .peclflc apib .............. To
caJcul.le opllonaJ .c:e:epCaIKle crileria for Ihe
lecovery of a panmeter: 111 Calcalate
Kalncy (X1 uainlthe equatioD ID Table 3.
..bslitullnR lhe apike CllXICetItratioa rn for C:
CZI calculale onrall precisiaa ISluinR Ihe
eqaalion in T.bIe 3. subslihltinll X" for X: (31
calculate the ra. for recD9aJ .ube spike
concentration.s 1100 X"m~:!.44(100 S'I

~'
8.3.4 If any iJldirid..1P faJb oubide Ihe

llatpaled ra. for rec:D¥eIJ.1ha1 par.meler
... f.lled the aazptaDCe c:riIeria. A check

••"nll""I':IInl"I,,loII alll:h I."wmrlrr !hlll
rullrdlhr .:rllrrln IlIl1al lin IIl1ul)'7.'·11 ua
de.cribed in Seelion 8.4.

8.4 It any parameler r.i1. Ihe accepl'Da
crileria lor recovery in Seclion 8.3. a QC
C'.hrc:k Ilnnd.rd conlainlnll each pllf.melcr
Ihal fllilell mUll be propun"J und ..n.. lyzrd.

Nole: The frequency for the required
analysi. of a QC check .Iand.rd will depesxt
upon the number of parameters beina
.lmullaneau.ly tested. Ihe complexity or I!w
••mple matrix. .nd the performance of the
labontory.1f the enUre Ii.t of paramelers ill
T.ble %mu.1 be mellured In Ihe sample ..
Seelion 8.3. the probability thaI the analJSis
of I QC check .llndard will be required ..
hillh. In Ihi. ca.e Ihe QC check st.nd.rd
.hould be roullnely .nalyzed wilh Ihe .pU..ed
.ample.

8.4.1 Prepare the QC check .Iandard by
.dding 10 ilL of QC check sample concel:tnte
(Seclions 8.%.1 or 8.3.%110 5 mL of re'gnlI
w.ler. The QC check II.ndard need. only Sa
cont.in the paramelers Ihal failed aitena ill
the leal In Seclion 8.3.

8.4.% Analyze Ihe QC check .Iandard 10
delermine lhe coneenlraUon Ir.ellured IAI 01
e.ch parameler. Calculale each peranl
recovery (P.) .s 100 (A/11". where T is I!w
true value of the .Iand.rd concenrntiOlL

8.4.3 Compare Ihe percenl recovery (PJ
for each panmeler wllh Ihe correspondmc
QC .cceptance ailena found in T.bIe ~
Only panmelen Ihal failed Ihe lesl in
Secllon 8.3 need 10 be compared with .-.
crileri•. If lhe recovery or any .uchpa~
r.lI. oullide the delignllied rllllJe. lhe
laburalory pr.rformnncr. for thlll JI'lra~ ia
iudJled 10 he oul or conlrol. "nllihe pn.L&e.
musl be immedialely idenlifled and
correctl!d. 1'br. annlylll"...1rr.II1111 fn.. lhat
parameler In the un.piked IIImple is~
and 1Da1 DOt be reported for l'eJul.lory
compli.nce purpoan.

U AI part of the QC program for ..
laboralory. method .ccuracy for w.slew..
IImple. mUit be IIHlled and recorda ....
be maintained. Alter Ihe an. lysis of fi"l!
.piked ...tewaler IImple. as in Sec:tiaa &1
calcul.le the avenge percenl recovery'"
and the ataDdard deviallon or the penzIII
recovery 1..J. Expre.. Ihe accuracy
...namenl ••• percenl recovery Inlen.l
rrom P-ZSaIO P+z... Ifp-5IO'l' and ..- ....
for example. the Iccuracy Inlerval is
expreued a. ~110"'.Updale the .caney
assea.menl for each panmeIer on a .....
ba.1s Ie.,. after each five 10 len new 6CLWWi
measurementa).

a.e It I. recommended that the bboR-.ay
adopt addillonal quality auurance plactiats
for UH with this method. The specmc
prac:ticea that .... moal productiYed~
upon the neecIa of the laboralory and tie
nature of the samples. Field duplicalel~
be analyzed to .Isea.lhe prec:ilion 01_
environment.I me••uremen.... When .....
exlsl. over the Idenlification or. peak _ aIR
chrom.lognm. confirmltory lechniqaes.-fa
a. JI" chromalow.phy wilh II dillsimilw
column. specific element dr...·c:tur. or ...
speclromeler must be usr.d. Whenenr
pouible. Ihe laboralory should anal~'ZIt

stand.rd reference malerials .nd~~
in relevanl performance e\"MIUalion •...r-..

U The .nalysl .hould monilew bodI_
perform.nce or Ihe llnalylil'.otl .ysleta .... lie

prt..div"n".. of lhr mcthod in "clllinil wilh
PIlch allmpln mnlrlk lIy IplklnM nllch IIl1mpl..
II.oourd. lind reulCl:nl wlIlI:r hlank wilh
An'Ogale halocarbonl. A comblnalion or
bnlCnuchioromelhune. 2·bromo-1·
ddoropropane. and 1.4-dichlorobutane II
rrcnmmnndr.d In r.nwmpllll Iho ranJle or lbe
lemper.lure prosrllm uled In Ihll melhod.
From Ilock It.ndud .olution. prep.red uin
Section 8.5. add a volume 10 giVI 750 /AI or
ach .urrogale to 45 mL of reagent waler
coatalned In a 5O-mL volumetric n.sk, mix
and dilute to volume ror • concentrallon of 15
acI/Al. Add 10 /At of Ihl••urTOtlale .p1kl"l
solution directly inlo the 5-mL .yrinse willi
ewery SImple and relerence standard
IDII)'%ed. Prepare. Ire.h ,urrosale spikilll
aUlion on a weekly bul•. If Ihe inlern.1
.tandllfd calibrlliion procedure I. bein, used.
abe surrogate compounds may be added
dinclly to Ihe inlernal slandard .piking
toIulion (Seelion ',4,21.

Jl Somple Collection. Preservation. and
Handlina

11.1 All lamples musl be iced or
refrigeraled from Ihe lime of collection until
aaalysl.. lithe IImple conI.In. free or
combined chlorine. add lodlum IhiosulC...
pre.ervalive (10 ms/40 mL i. lufficient for up
10 5 ppm CIt) 10 Ihe empty s.mple bollie tvat
prior 10 .hlppinl 10 Ihe samplllll.ile. EPA
Melhod. 330.4 .nd 330.5 may be u.ed few
-liuremeni 01 re.idual chlorine.' Field IeIt
kit. are .vaillble for Ihi. pUrpoH.

9.2 Crab sample. mu.1 be collected In
..... containers having a 101.1 volume or II
......1ZS mi. Filllhl! 8"mpln bollie lusl to
-l!rfJowinR in .uch a manMr Ih.t no air
"'hhle. pll... Ihroullh Ihe IlImple •• the bonle
ia IN'inN lillr.d. !'rllllhr. hnlllflllO Ihal nn air
bubhle. are enlrapped in II. If preservatift
u. been .dded. sh.ke vilOrou.ly for 1 min.
Mainlain Ihe hennelic .eal on the IImpie
bottle until time of .nal)'li..

IU AII.ample. mu.1 be analyzed widalD
14 day. of COlletlion.1

10. Proe:edure
10.1 Table 1 .ummarizea the

recommended operaU"I conditions for ...
p. chroma1000nph. Included In thl.lablt aN
estim.led relenlion lime. and MOL thai C&Jt
be .chleved under thne c:ondlllona. Aa
Dample of the aepantlona achieved br
Column 1 II .hown in Figure 5. Other paded
columna. chromal.-phic condltlona. or
delectors may be uaed If lhe requlmneDII 01
Seclion lU are meL

1lJ.2 Calibrale the .y.lem dally a•
described in Section 7.

10.3 Adjual the purge ••• Inllrolen or
IIeliuml now rale 1040 mL/min. Attach tile
InIp Inlello the PUfllIll device. and let ...
purse .nd trap IYliem to purae (FI1Uf1 JJ­
Open the .yrinRe v.lve localed on the
PUI'Ii"l device ••mple Inlroduction needle.

10.4 Allow Ihe ••mple to come to ambieal
If:mperalure prior to Inlrodudlllit 10 the
ayrinRe. Remllve Ihe pluftKel' from a ~mL
ayrinRe and allilch a clused .yrinJIC vafft.
Open Ihe IlImple buttle lur .llIndardl.nd
carefully pour Ihe sample into Ihe syrinp
barrel 10 ju.t .hort or overfJowi"l. Replace
the .yringe plunser and compre.. Ihe _pie.
Open Ihe .yrin~ vllive .nd vent .ny resIdMI
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air while adjustina the J8mple volume to S.O
-L Since this proceu 01 laking an aliquot

: 'troy. the walidity 01 the aample lor luture
.'~ \be C\&lyst should Iilla second

sJrinIt It this time to protect againlt
pouible lou of dati. Add 10.0 Jll. of the
IIIfTOIlte Ipikina lolution (Seclion 11.7) and
lQ.O ,..L 01 the internal Itandard Ipiking
IIObation (Sec:tioa 7.4.21. if Ippliclble. through
dle-Ya.lve bore. then c10le the valve.

1o.s Attach the lyringe'lyringe vllve
.-mbly to the syringe vllve on the purging
6eYic:e. OpeD \be syrinae valve. and inject
die sample into the purginll chlmber.

lU o-e both valve. lin,) JlurJle thl!
aample lor l1.D::O.l min lit ambienl
IaDperI ture.

10..7 Altef'the l1·min pUl'lle lime. IIUllch
1M Ir8p to 1M chnlmlllllllrlll'h. Ullill.t Ihc!
puJe and InIp .yltem tu th" .J"'llIrh mooe
(F'~ 4). aDd begin to temperature program
the ... chromatograph. Introduce the trapped
..terial. to \be CC column by rapidly
lluliDa the b'1Ip to 180 'C while backnulhina
the lnip with aD inert gaa between 20 and eo
al/ain far 4 min.1l rlpid heating 01 the trap
CIUIDOt be Ichieved. the GC column must be
..ed a. a wcondary trap by cooling it 10
JO -C (subambient temperature. if poor pe.k
JI!OIDI!tly ar raDdom retention time problems
peniat) instead 01 the initial program
IaDpa'8ture oI45'C

10.8 While the trap is being desorbed inlo
6ep. chromatograph. empty the purgina
cbaaber lISisI8 the sample introduction
1JriDIe. Wash the chlmber with two 5-mL
...of rcaaent water.

/ .. '" A.fta desorbing the sample for 4 min.
.,....../ODditiaa tbelnip by returning the purge
_trap I)'StCm to the purae mode. Wait 15 I
..dON abe ayringe vllve on the purging
lIrrice 10 beP 'I' now throuah the trap. The
~ lempent.e .hould be maintained at
Wt-C After approximltely 7 min. turn orr the
np .ater uxl open the .yringe vllve to
.... the ... Dow throqh the trap. When Ihe
np .. cooL the next lample can be analyzed.

1Q.tO IdeDtify the paramelers in the
...... bJ CXJlllPlrina the retention lim" of
6e pab ill the sample chromltOIfIm with
IIIoae 01 1M peab iD .tanclard
~t...-.The width 01 the retenllcm
...wfDdgw wed to make idenllficaliona
IIlIoIId be hued upon mea.urelDent. 01
..... retatiaa time Vltiationl olltlnclarda
... the .....of I dl'. 'T1lree lim" the
....aard dewiation of I relentlcm time for I

, lIUDlI caa be DIed 10 caJc:ulala a
......_ wiDdow llu; howeYft'. lhe
aparieDca elibe analyst lbould weiab
....., 1st die iDterpretaUon 01.-....-,.

10.11 II the response for a peak exceedI
lhe working range of the system. prepare a
dilution oC the sample with reagenl water
from the aliquot in the second Iyringe and
reanalyze.

11. Calculations

11.1 Determine the alftCenlration 01
Individual compounds in the lample.

11.1.1 lIthe extemal.tand.rd calibration
procedure ilu~ c.aJadate the
concentrallon of the panmeter being
mealured from the peak responle uling the
calibralion curve or calihnlion lactor
detp.rminecl in Sect_7~

11.1.% II lhe inlemal.tandHro culihrlltilln
procedure il used. calaable the
concenlration in the sample ulina the
n,~",,".r fllc:lnr IRFl cJrtrnninrcl in ~c·C:li ..n
7.4.3 IIncl Jo:Ctlllllinn :

Equalion Z.

IA.lIC..}
Concentration lJ<I!L)- _.:..:..:...~

IAIoIIRF}

where:
.... - Response for the parameter to be

measured.
A.. =Relponse Cor the inlernal standard.
c..-ConcentratiCXl of the inlernal

Itand.rd.
1U Report results isl paiL without

correclion for reconry clala. All QC dall
obtlined should be repoded wilh Ihe sample
results.

1:' M~thodPerfo~

1%.1 The method detection limit (MOLl i.
dercned., the mini-ma cooc:entraUon 01.
lubstante thaI can be~ arid reported
with~ conFideDce that the value I. above
zero. I The MOL CODCeSItnltiona lilled in
T.ble 1 were obtained am, reasent water.'
Similar resulll were achieved uling
representative wutewala'l. The MOL
actually Ichined ill. &ifta analy.i. will
vary dependinl OD iastraJenl aenaitlvil)' and
matri••Recta.
lU 1biI method II ra:ommended lor use

iD the ccmcentra"rup from the MOL to
1000 x MOL Dind~ iDfecllcm
lec:hnJqua shoaJcIbe ..... to meas.,.
concentralion Inell abowe l000xMDl.

1U Tbiame~ _latad by 20
labenton" ..........Itar. drinldnl
watft'. lUfface wal& ucJ three IndUltrial
wa.tew.ten Ipiked at lib; concentrltiODJ
over the ranae a.o 10 50lJNIL'Sinal.

operator precision. overall prr.::s,OIl. and
method accuracy Wtre lound \0 be d.nctly
relaled 10 the concentrltion 01 the panmeter
and essentially independent of the sample
matrix. Unear equationl 10 desC'i~ these
relationshipi are presented in Table 1

Referenu.

1.40 eFR Part 136. Appendill a.
z. Belhcr. T.A.• and Lichtenber). J.J.

-Determining Volatile Oraania at
Micro.r.m·per·Utre·Levels by Cu
Chromalosr.phy." Journal af~ AzwriCQII
lVal~r WorAs A...ociotion. 65. 7'J91W74).

3. DeIlHr. T.A.. und Lichtenlrra. J.J. "Semi.
Autumated lteu.Jspace Anul)'Sll ol Drinlr.inS
Waters and Indullri.1 Walers fc. PlIrteable
Vnllltil.. OrllHnll: Compound•.- Pmc:Pedinllt
Cruen SymlH,.illlll nn Ml'lCIlIl'1!lWt\t al (kllllRic
l'ullulHntl in Wilier and WutrwateF.
American Society for Testmg i1nd tobteriall.
STP 686. C.£. Van HaiL editc.. 19'7L

4. -Carcinogent-Workina With
Carcinogens:' Department of Healda,.
Educalion. and Well.re. Public Health
Seo·ice. Center lor Diseale Cr:Jaln:ll National
Instilule lor Occupltional 5.fefy ad Heallh•
Publication No. 77-21)6, Auguat 19:7.

5. "OSHA Safely and Health SlUdarda.
General Industry" (29 CFR 1910).
Occupalional Salely and HeaJth
Adminiltration. OSHA z:tl61~
January 1976).

S. ~Iely in Academic Chemistry
Laboratories:' American Chemical Sociely
Publication. Committee on Qemic;al Salely.
3rd Edilion. 1971.

7. Provost. LP" and Elder.1.S.
'"Interprelation 01 Percenl RecoftIJ' 0.....
American LoborotDry. 15.~l~)' (l'be
vllue Z.44 u.e<! in the equatioD iIII Sect;­
1.3..3 il IWO lime. the Yllue1~ cIeriftd ill
this report.)

.. "Melhodl 330.4 (Tilrimetric. DFD-FAS)
and 330.5 (Spectrophotometric:. Df01 for
OlJorine., Tolal R"iduaL- MeIboda far
Chemical AnalYlis 01 Waler aIld W......
EPA taJ/4-79-02IJ. U.s. En,u... me I
Protection Agency. EllviroDmal1a1 UoaitoriDa-
and Support LaboralOrJ. Ci·· • Obio
4S2Sl1. March 1m.

.. "'EPA Method VaJiclatioaSI.t, 23,
Method tlO1 (Purpable Haloc:llr"'~• Report
far EPA Contract~ (ill JlftPUltioa).

10. "Method VaUclalion 0... _f7A
Method 001."Me~'"a.NIer.
U.s. EllYironmentaJ Protec:tica~.
Environmenlal MODiIOriDl .... s.w-t
Laboratory. Cincinnati. Ohio~
November 10. 1913.

~
t

t

••t..
1.81
1.1.
151
us...
.."1Ma.

II--eo.....-..:.."-=I_...::~i,....:..;,;;;.::::..;;:;;-,-1-=::::-

~;==:==~;;;::=========================.= .....::=J~ ~~ I ~; .- 2.12 ...:--:: ._---------------.__ ~ ~ ::
',...., , .- - -------. .------- ._ __ _ 5.25 to.1
...... _._ _ _ _ .._.. ..._._ _... .• 7 I' ...

......Gcl. .---.-------..-- -.- - .._ ~ 113 7.7%

~~~..:.=:;;;;-;::== -_.._----_--.:...~:::=:.:..-.-_._.. .~::::::::~:::::::::::::.:.=.~ ,:~ I:~

465-028 0 - 85 - 2



FmJorol RCKislor / Vol. 4~1. No. 20!1 I fridlly. Or.lulll~r 2G. 1!IH4 I Rul!'!! 11m.! Rt!Hullllillnll

TASLE 1.-CHROM"'OGR"PHIC CONDITIONS AoNO t.4ETHOO ~~I()N LIMITs-Continued
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.... ---- .
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II.'
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'&.I
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".0
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34.0
34.'
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12.1
,U
I~.I

14.•
I•.'I'.'....
I~.I....
11.1
11.0

""1'.1

""15.0
11.'
%2.4
n.s
%2.3

0.05
0.10
o.~

0.11
0.10
0.G4
034
0.11
0.01
O.ClZ
UD
O.I~

0.20
0.03
0.03
O.lS
0-'2
0."
0.2.
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___.- .. 50 'C lor ~ PDgI"""'*' al. 'CI.... 10 170 'C _ /laid lor .........,-tllll_·
TA8LE 2.-CAUBRATION AND OC ACCEPTAN~ ~-METHOD 601 •
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OCN*==_••"._. ._. -1

2OD~ ...---------------------------~
~0-=-.·CI c ao.....

t.1-OCI*=..-.t.I-Od*=..-.

=~*===
~ I"1~_1~.

~-==--.
't:..l~~...:-:.:.:;;;:================================1.t.toT.....,..,.
t.U-T~- .ti· _.

T 7 S ulw:OiW•••...........

Aat1Qe lor Q Lrmt lor • Aan!Ia lor 1 "r/:'"lIoO/U "'g/LI .....U ". J

15.2·2... ..3 10.7-32.0 42-112
14.7-11.3 4.7 5.~2U '3-1"
" 7-11" 7.' U·I." ~I"
I~.7-21" I' II~" 43-10
' .....15.• 5.0 10.2-27.• "'"15....2... ••• II~ ....m
11.~ZlJI • .3 .~ ,''',.
11.D-25J1 • .1 12.~•.0 "'"11....11.1 7. ~.. ~,.

1~.I-2I" U 7.1-35.1 Me",
' • .0-11.0 s.s 1.7.... D-8lI
IJ.30.1 1.1 U~ 7-1'7
13.~.1 U 11.5-25.1 U-IO
, ....-ZU U ,,~.. 47-Ia
I•.J-a.7 S.2 lUoaI '1-147
tZ....Z7A .... 10.z.27.J ..117
I~.2 1.4 t1A-17.1 ...
' • .1-25.1 I.l Io.,-a.. ....,.
12.1-17.2 7.3 I.l-Aa Z2-t7.
I~.2 7.3 U~.. Z2-m
15.5-Z4.$ 4.0 7.o-n.. ~W
I~ 1.2 I.WU "'"' •.o-a.O U U-a.. ..w

' • .2-25.1 ... 1O...,." 41.'"
15..1-14.3 11 I.s-a.. ..".
'1.4-14" U 1.2-21.1 ~,.

13.3-11.7 I.D 7.......' 11-'.
IU-2U U 1.2-21.1 ..1G

Hole nese criteria are bued directJy
epoa the method perlormazace data In Tabla

3. Where necellary. the limJIJ for liLDWiJ

bave been broadened to auure applica~
otthe Umlt. to concentJ'llUonl below thOle
aed to develop Table 3.

)

"-- -=V=" ...=:~ 0...-,.--.
U "1ooeILI
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e..... .......... O.IIC;'I.04 0151.0.31 Utd.oa
0 ...._ •.. I.DOC.ln 0151-0.02 0.'11.,.1\
011I ... _._-_.- OIllC-I~ Old-olJ O.I7t.o.a..
1-0' w•.......,. ...•. ---_.- IClOC 1°.2Oi os
0' -_._,.•. -_. one-o.• 10131+0.1' O.III_o.ClZ
0 .._ .... _.- _.

O.nc.Oll 1°.211.0.31 0.52J.,.3'
De>¢L Cf1b OI'NIO•• o.t< .. z.12 0111.1.10 U.l ... ,.•
1,2.oct.......... - onc.1.70 I D.2ol.o.t7 o.l)l.I.1J
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TABLE 3.-METHOD Aa::uRJ..cv AND PREOSJON AS FUNCTIONS OF CoNCEHTRATtON-METHOO601~
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